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Editorial Comments 


A Notable Danish Entrepot Port. belonging to the Port and to the Stat It will be recognises 
then, that Copenhagen enjoys a number of natural advantages 
[wo years ago, we landed at Copenhagen on the modernised enabling it to maintain a well-established position nd to 
ep-water quay, called the Langeliniekajen and set foot for the extend its influence over a wide are , 


first time on Danish territory. First impressions on arriving at 


: Bias > Devestiinn 
foreign port count for a great deal, and the contact with the Anomalies of Port Practice. 


en, Spacious promenade, more than half a mile in length, rhe Paper on Harbour Accommodation, Servi nd Charge 
th its smooth, well-paved surface, gave rise to a favourable by M1 Hopperton General Manager f Ardrossan H 
opinion of the competent management and enterprise of the port contributed to the Institute of Transport and repro¢ S 
ithority, which was enhanced by the pleasure experienced issue, is a comprehensive and critical survey of number of 
during a stroll past the little yacht basin (Lystbaadehavn) and features of port practice in the British Isles, remarkable for their 
through the attractive grounds of the Yacht Club, with the dissimilarity and illogical incidence. In pointing out the mal 
ighbouring old citadel and its moat, to the offices of the Port of charging berthage dues on the basis of tonnage measurement 
\dministration at Nordre Tolbod. It is not surprising that the Mr. Hopperton remarked upon the distinction between th 
tizens of Copenhagen should find the Langelinie Quay an _ practice of allowing for the time factor adopted in the of 
greeable resort for their leisure moments, in which to watch the newer ports and that of disregarding it, as generally mai 
the arrival and departure of the numerous cruising vessels, which tained by the older-established ports. He showed how in this 
call at the port during the summer months while on their pass- respect, as indeed in many others, such rgo dues, |] 
age through Scandinavian waters. The quay, first constructed rates, charges for services, etc., there is a complete lack of 
in 1894, has, within the past few years, been widened and  tormity among the various port schedul ind suggested that 
reatly improved in every way, now affording parking spac« the Institute should recommend the Dock and Harbour Author 
for several hundred motor cars. The favourable impression it ities’ Association to call a conference for the purpose of find 
reated was deepened during the remainder of our stay in the ‘ basic principles for measuring the rates of dues 
Danish capital, when, through the courtesy of the respective The suggestion, as will be seen, found a good measure of 
officials, we made a tour of the harbour and of the Free Port, support among speakers in the subsequent discussiot nd we 
followed by a wider circuit uf the city, with its well-ordered agree that there is a prima facie case for investigation. At the 
thoroughfares and pleasant boulevards and out into the charm same time, the habit of acting independently and local 
ing countryside beyond. ingrained in British port tradition that we have little expectation 
We must leave to Captain Laub, the capable Director of the that Mr. Hopperton’s reasonable suggestion will be acted upor 
Port, the duty of setting out for the instruction of our readers, at any rate within the near future It is an axiom of port 
the various improvements and additional facilities provided for administrition in this country that each port is a law unto itself 
1ipping in the harbour and an account of the activities in which with its own methods of administration and its own standard of 
the Authority has engaged during the last few years, since the charges. Sir Joseph Broodbank once remarked that British 
ppearance of the earlier notice in the issues of this Journal ports were like the stars and_ preferred to dwell apart 
for March and April, 1934. Standing as it does on the highway Whether this is a wise policy is a question which we will leave 
of traffic, amid the Danish archipelago, leading to the busy our readers to ponder over 


ymmercial communities in the Baltic Sea, Copenhagen occupies 


as , : Sewage Discharge at Ports. 
strong strategic position, of which it has availed itself to & 5 


uild up an important ramification of trade. It is widely known [he disposal of sewage effluent is always a tro iblesome pt! 
for its entrepot business, and it was to its celebrated Free Port lem in connection with th large cities and ports of this count 
that the authorities at Boston, U.S.A., turned for guidance in and although it has been solved in a variety of ways, it cannot 
gard to the project for establishing a similar undertaking in be said that the results ar altogether satisfactory Dischat 
he State of Massachusetts. Readers will recall the Report which ‘to a river, or large waterway, is still the commonest, as it 
ppeared in the issue of April, 1937, on the proposed Fre che simplest, procedure, but anyon who has observed the natur 
‘ort for Boston, prepared by Mr. H. Fugl-Meyer. The Copen- ot the effluent, even after being subjected to treatment, cannot 


agen Free Port, founded in 1894, on a concession from the but feel that the method leaves much to be desired. One ot 
‘ort Authority, who hold an interest in the concern and are the most effective pleas put forward on behalt of the Tham 


‘presented on the Board of Directors, is, of course, a commer- Barragt Scheme was that it would prevent the oscillation, unde1 
al organisation, operated by a separate company: the Copen- tidal influence, of a contaminated stream up and down t 
igen Free Port Company Limited, with Mr. Fugl-Meyer as its Thames. | 

lanager and Mr. Thielsen as General Manager. Captain Laub, When the sewage receives no preliminary treatment the eft 
ccordingly, has not included within his purview any reference on th navigable waterway is not mere ly a question of sanitation 
. its activities, confining himself, as is natural, to an account but also of physical and chemical changes which tnay be 

f the recent developments within the Customs area, which, we duced, and, in the case of the ‘* muddy Mersey,’’ as it is | 

re confident, will be found of considerable interest. designated, a controversy has been raging for a number of y 

It is perhaps worth while mentioning that Copenhagen has as to whether the presence of crude sewage did, or did not 
‘ractically a tideless harbour. Variations in water level are increase the rate of sedimentation of solid matter in suspension 
inimportant, the difference between extremes of high and low _ in the river, and alter the character of the deposit in suc] wat 
ater under conditions of rough weather in the North Sea, 1s to make it more difficult to remove by dredging 

irely exceeding about 30 inches. Occasionally, there is ice The matter came to a head in connection with a Report of tl 


yrmation, which is kept in check by the powerful ice-breakers, Select Committee of the House of Lords on a Bill promoted 
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Editorial Comments -— continued 


during the Parliamentary Session of 1927 by the Corporation of 
Birkenhead, and following a series of conferences of represent- 
atives of the local interests concerned, it was ultimately decided 
to put the matter to independent and scientific test. In our issue 
this month we publish a statement containing an abridged 
account, with the results, of a careful investigation which has 
been carried out over a period of several years, by the Depart- 
tnent of Scientific and Industrial Research with the co-operation 
of a number of local authorities and companies. 

The Report itself is voluminous and detailed enough to satisfy 
the most captious critic. In the end, it announces a clear find- 
ing on the matter, unqualified by any reservations, stating that 
the crude sewage discharged into the Estuary of the River Mer- 
sey has no appreciable effect on the amount and hardness of 
the deposits in the Estuary. 

The answer given is concise and unmistakeable, and we may 
assume that the question is now settled once and for all so far 
as the Mersey is concerned. Yet we can commend a careful 
study uf the whole Report for the immense amount of inform- 
ation it contains and for its painstaking analysis of all the facts 
bearing on the case. The investigation was in no way concerned 
with the question of sanitation, nor with the influence of sewage 
discharge on foreshores and fisheries, but the information 
collected will be of undoubted use in these directions also, and 
local authorities responsible for the conservancy of other rivers 
will be able to find much valuable data to assist them in a study 
of their own particular problems. The portions of the Report 
dealing with the conditions affecting the rate of sedimentation 
of suspended solids are of wider application than the strict pur- 
view of the terms of reference, since sedimentation is an essen- 
tial process in many methods of treatment of sewage and trade 
effluents and of water for domestic supply. 

In one respect, the discharge of sewage into the Mersey has 
conferred a distinct benefit on the port. The dreaded ship-worm, 
or Teredo, has a strong distaste for sewage-polluted water and, 
for this reason, in all probability, gives the estuary of the Mer- 
sey a wide berth. When our readers peruse from time to time 
the accounts which appear in these columns of the depredations 
by marine organisms at ports in various localities, they will feel 
that the Port of Liverpool has much to be thankful for, in its 
immunity from such pests, due, as it may well be, to the pol- 
luted nature of its tidal waters. 


The United States Maritime Commission. 


It is to be noted with interest that an American Maritime Com- 
mission is at the present time conducting a round of visits of 
inspection to ports on the western Atlantic seaboard. According 
to the Chairman of the Commission, Admiral E. S. Land, the 
object is to obtain first hand information about shipping require- 
ments and the facilities available at the different ports visited, 
and, at the same time, to afford to all interested civic and com- 
mercial bodies an opportunity to put forward ideas and sug- 
gestions on the subject of port development. 

The Commission express their desire to be furnished with 
“facts or suggestions regarding existing or proposed ocean 
steamship services, the possible development of essential trade 
routes and, in general, any facts which would have a bearing 
upon the general development of the American Merchant Marine 
and how it may best serve the commerce of the port.’’ 

From an American point of view, the motive is excellent and 
the movement indicates an enterprising endeavour to promote 
the interest of American overseas commerce and incidentally to 
foster a shipping consciousness which it is hoped will find a vent 
in enthusiasm for a national mercantile marine, concerning the 
depressed state of which there has been some concern in Federal 
circles. 

Whether the step is one which could be copied in this country 
with any practical advantage is doubtful, for it is more in con- 
formity with transatlantic methods than with the traditional 
independence and aloofness of British port authorities which has 
been noted in a preceding comment. Yet it conveys a lesson 
which should not be lightly disregarded in days when ports 
must use their utmost endeavour to secure business and extend 
their sphere of usefulness to the nation. 


Port Sanitation. 

The responsibilities of a Port Sanitary Authority—by no 
means the same thing as, or even necessarily a department of, 
the Port Authority—are, as can well be imagined, of considerable 
importance, and the recently issued 65th Annual Report of the 
Liverpool Port Health Authority demonstrates the variety of 
duties which the Port Medical Officer of Health is called upon 
to perform. Since the issue of the Port Sanitary Regulations 


of 1933, a wider and more modern view has been taken of the 
precautions necessary for the removal of risks to the health and 
well-being of passengers and crew alike. The Board of Trade have 
issued a new set of instructions, applicable to all new vessels, 
which ensures a higher standard of comfort in crew’s quarters. 
Most important of all are measures for the elimination of vermin, 


the most fertile propagators of infection and disease. It is inter 
esting to note that during 1937, 649 vessels were examined at 
Liverpool for evidence of rat infestation, and of these, 496, o1 
76.8 per cent., gave a negative result. The average number of 
dead rats found in each of the remaining 153 vessels was slightly 
under 19. Bug infestation has proved a more difficult problen 
to solve and expedients are still in course of trial. 

In view of the growing association of airports with harbours 
allusion should also be made to the new Public Health (Air 
craft) Regulations, 1938, which will come into force in July 
These resemble the Port Sanitary Regulations in scope and ar 
designed to prevent the introduction of infectious diseases int 
this country through the medium of air-borne traffic. For aero 
dromes at ports, the port health authorities are to be held res 
ponsible for the administration of the regulations and it will bi 
necessary for these bodies to take the necessary steps to ensur 
observance of the precautions specified. 


The Food (Defence Plans) Report. 


The Report of the Food (Defence Plans) Department of th 
Board of Trade for the year ended 31st December, 1937 
recently published by H.M. Stationery Office (price 9d.) con 
tains much material for the consideration of Port Authoritie: 
as well as the various other bodies concerned in the purvey 
ance to the public of essential foodstuffs. The precise respect 
in which the assistance and co-operation of port authorities i 
desirable can only be outlined in general terms in the broa 
survey of the whole subject, which naturally is very complex 
As a primary general principle, however, it is stated that th: 
aim ot the preparations in hand is “‘ to secure an uninterrupte 
supply in the United Kingdom of all essential foodstuffs.’ 
This connotes not merely the protection of food ships at sea 
but also the provision of transport for supplies on sea and o1 
land, and the protection of food stores, mills and factories 
this country. Briefly, it may be said that it includes the pro 
vision, where absent or defective, of storage and transport 
facilities of whatever kind under war conditions. 

We may note, with interest, the proportion of food supplic 
which are ‘mported from oversea. Rather more than half th: 
total meat supplies; about 70 per cent. of the cheese and sugar 
nearly 80 per cent. of the fruit, and about 90 per cent. of the 
cereals and fats consumed in this country come from abroad 
These figures are very striking and even startling, showing 
they do to what a preponderating, and almost complete, exte1 
Great Britain is dependent on the active operation of the me: 
cantile marine and the efficiency of the port services. 

One practical step which has been taken is the establishmet 
of ‘‘ shadow ’’ organisations in each port area, which would bi 
ready to function at short notice. This notification is mad 
under the section relating to cereals, flour and bread, but we 
imagine the shadow organisations will be extended to cover al 
branches of supply, though details may vary in each case. 

Problems of distribution are numerous, especially in view o 
the fact that the operating efficiency of ports may be tempo! 
arily decreased, involving, it is contemplated, a measure « 
diversion of shipping to other ports. ‘‘ Food ships compete ii 
some degree for accommodation at the ports with vessels bring 
ing timber, petroleum and other bulky raw materials, and als 
with vessels carrying away coal. Several of the most bulky 
foodstuffs are normally processed at the ports into which the: 
are brought, particularly wheat, sugar and oil-seeds. Mam 
foods require special storage accommodation, for example, grail 
is usually stored in silos, and meat and butter require col 
storage. It would be inconvenient and wasteful to bring con 
modities into ports where there was no suitable storage accom 
modation, or where the processing plant was inadequate to de: 
with them. Even for foodstuffs which do not need specia 
storage a larger amount of general storage space would b 
required if exceptionally large quantities were to be handled 
There is also the probelm of transporting the food over unusua 
routes to the centres of population. Before everything else th« 
ports would have to be kept clear, and however abnormal in 
quantity the imports might be, it would be of the greatest 
importance that they should be moved inland as quickly as they 
arrived.”” 

The last sentence (the heavy type is ours) is the keynote « 
policy for the whole matter. Unless traffic is kept moving 
congestion ensues and the result is chaos. It is a matter fo 
satisfaction that the Department have this principle so clearl 
before them. 








The Institute of Civil Engineers. 


At the Annual General Meeting of The Institution of Civi 
Engineers, held on 10th May, Mr. W. J. E. Binnie, M.A., wa 
elected President for 1938-39, and will succeed Mr. S. B. Donki 
from 1st November, 1938. The Vice-Presidents elected were 
Sir Clement Hindley, K.C.I.E., M.A., Mr. M. FitzGerald Wilson 
Sir Leopold Savile, K.C.B., and Professor C. E. Inglis, O.B.E 
M.A., 14.0. PS. 
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An Knterprising Danish Port 


Recent Developments at the Port of Copenhagen 


By Captain W. LAUB, Director of the Port 





N the spring of 1934 there was 
published in this Journal a 
very full technical account of 
the stage of development at 

which the Port of Copenhagen had 

arrived after the very extensive im 

provements made during the war 

years and immediately thereafter, 

( vecially in the northern and 
ithern parts of the port. 

In the following  articl an 

deavour will be made to show 

t the policy of expansion and 

dernisation embarked upon in 

se years has not been aban- 

ned since 1934. 

Much work has been done during 

se last few years, including the 

lowing: - 





The Langelinie Quay 
In the outer harbour the New Knippelsbro Bridge in course of construction 


ngelinie Quay, which was con- 
ucted in 1894, together with the building of the Free Port, The Havnegade Quay 
s rebuilt, the original breadth of 6 to 12 metres being There has been a similar reconstructio1 
reased to 20 metres (653-ft.) at the north end, widening scale. in the inner harbout 
ithwards to a breadth of 33 metres (108}-ft.). At the same metres (1.703.6-ft.) long. | 
ne the depth of water alongside the quay, which is 960 — of th, quay wall is shown 
netres (3,150-ft.) long, was increased from 6.9 metres to 9.1 the Langelinie Quay. th 
(30-ft.), and the reconstruction plan also provided for a future deals with the traffic to a 
pth of 10 metres (32.8-ft.) along the northerly 500 metres of the Sound and also the isl: 
|,640-ft.) if required. This quay is principally intended for ments included the construction 
e accommodation of the foreign cruising liners which call at quay was ready for service it 
openhagen every summer on their trips to the Baltic and the ; = 
Norwegian ports. It is completely modern in all its The Knippelsbro Bridge 
uipment, in order that the best possible service may be given In conjunction with the municipality f 
to the traffic, and at the same time space has been arranged for Port Authority has completed build 
parking several hundred motor-cars. The distance from the inner harbour in place of the 
quay to the centre of the town is very short, so that the built in 1908. This bridge 
passengers on these vessels, who usually have not unlimited between the Copenhagen 
time at their disposal, may get into the town without difficulty Amager. The first bridge 
and see what Copenhagen has to offer in the way of sights. , alone between 6 a.m. and 6 p.m 
Since the new quay was taken into use on June Ist, 1935, 46,000 cyclists and 12,000 pedest1 
the number of touring vessels berthing alongside has been the bridge h; to be opened on 
steadily increasing every summer: in 1937 there were 50 ships 75 ships. As the new  bridg 
of about 400,000 net register tons, carrying about 27,000 site of the old om nd is 


passengers. a widened main thoroughfare 


pe 














Knippelsbro Bridge: Temporary Bridge during Construction. 
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An Enterprising Danish Port—continued 














The Havnegade Quay. 


the whole of the city centre—it was necessary to take shows the bridge in course of construction. The entire unde 
the traffic over a temporary bridge. A constructional draw- taking, including the temporary bridge and ramps, has c 
ing of the latter is shown in Fig.-2. The new bridge as it 5.1 million kroner. 

will be when finished is shown in Fig. 3, from which it will be Provesten Oil Port 

seen that the channel has been widened from 23 metres through One important expansion of the harbour in recent years 
the old bridge to 35 metres (114.8-ft.). It is a double-bascule the establishment of a new base for inflammable liquids 
bridge of the Scherzer type. At the same time the width combination with the dismantled fort ‘* Provesten,’’ off 
of the bridge is considerably more than that of the old one, 27. east coast of Amager. The first stage of work was complete 
metres (87}-ft.), so that there will be room for four vehicles in the summer of 1936, and the new harbour was opened 
abreast in each direction, whereas the old bridge had only two traffic on Ist August that year. The storage plants of sever 
traffic lines, apart from the footpaths. The bridge was opened oil companies have already begun to appear on the islaz 
for traffic in December, 1937. The illustration (top of page 221) which has an effective area of 30,500 sq. metres. 

















The Langelinie Quay. 





8 








June, 1938 


THE Dock AND HARBOUR AUTHORITY 


An Enterprising Danish Port—continued 





Provesten Oil Port. 


In 1937, 
volving the building of a piel with an effective area of 60,000 
metres. This second stage of the work forms the initiation 
concentration of the business in inflammable liquids in the 
at this spot, for the present depots in the northern part of 
e harbour near Skudehavnen are to be moved to Provesten. 
Hitherto the importation of inflammablk liquids had pr 
eded under conditions which were not quite in accordance with 
depth of water at the quay 
growth of the port on 
liquids often pri 


a turther extension of this oil port was decided upon 


esent-day reguirements. Thi 
is not altogether satisfactory, and the 
i© Whole entailed that the handling of these 
eded under somewhat cramped conditions. 
As a remedy for this, the Provesten port meets all requir 
The depth of the channel out to Kongedybet 
Q-ft. There are unlimited possibilities — of 
wans of land reclamation in the shallow 

oast of Amager, and there is no danger of fire 

juarters, since the nearest lie about a mile away from this oil 
ort; it has an ideal situation for navigation via the Kongedybet 
nd Hollenderdybet channels, through which a 
juantity of traffic passes all the year round; in recent years 
he tonnage passing through the Sound to and from the Balti 
las been estimated at about 85,000 ships, with a total of 
30,000,000) net register tons. 


ents. Is now 
development by 
waters off the east 


to residential 


considerable 








The New Knippelsbro Bridge after completion. 


Provesten is entirely separated from the rest of the harbour, 
but it is conveniently connected with it and the city via the 
island of Amager, by means of a combined concrete bridge and 
mbankment, conveying a roadway and railway track, the 
atter being connected with the State Railways. 

Fig. 4 shows a plan of the Provesten port. The actual quays 


ire built of interlocked steel sheet piling as shown in Fig. 5, 
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In conclusion, it should be menti 
has made progress i rat 
the following tabl ) 
Net reg 
No. ol Ships tons entered liaports 

1934 24.691 7.165.567 fod baz 1 
1935 25.4352 7.452441 $7 19.1635 1 
1936 25.0025 7 SAS24 4.961.085 1 
1937 24.809 S.005. 498 5.094.982 | 


With the 
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oceans of the world 


port will obtain its share of the 


ideal situation of the Port of 


r shipping between _ the 
there is every reason for 
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218496 799.033 
283.714 6.402.877 
24,148 6.285.333 


$47.04 6.542.036 


Copenhagen on 
Baltic and the 
believing that the 

de, which after a 


long period of stagnation seems to be improving again 








Dunkirk Harbour 
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By L. P. BRICE 





(continued from page 211) 


PART II. 

1.—Process of Building Eastern Breakwater. The substruc- 
ture of the eastern breakwater is formed up of reinforced con- 
crete caissons sunk by compressed air down to the fine sand. 

The dimensions of these caissons are: length 16.80 metres, 
width 6 or 7 metres, height variable from 7 to 10 metres, in 
accordance with the location (Fig. 13). 

They are built up in thin reinforced concrete (0.11 to 0.15 
metre). Their total weight varies from 300 to 400 tons. 

The work chamber has a free height of 2.20 metres above the 
metallic edges. In the last built-up ones, the ceiling of the 
central portion of the caisson was 2 metres higher than all 


is progressively compressed, and thus prevents the sinking and 
causes the decrease of buoyancy height. 

Under these conditions, the stability momentum is_ great 
diminished; the caisson is likely to take an important tilt and 
may capsize unless the compressed air is automatically release: 
owing to the inclination of the knives. 

This was the case during the launching of the first caisso1 
We hoped that the compression of the air in the work chambe 
would enable us to obtain a smalier draft and would facilitat 
the operation. An important tilt having taken place, it wi 
utterly necessary to release promptly the compressed air of tl 
work chamber. 
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Fig. 13. 
around, in order to give more available space, especially in Before the caisson reaches the water, tugs are brought up i 
case of abnormal sinking of the caisson in mud. The chamber the immediate vicinity, ready to take up the tow lines. 
is extended up to the upper part, by means of a_ reinforced [he tow lines are fastened in the corner of the walls. 
concrete shaft, 2.30 metres diameter. [he optimum location of the water line coincides with the 
rhe complete building of the breakwater required the con- buoyancy line. 
including the head caisson, the width Ihe latter is about 5 metres above the knives’ edge, that 


struction of 39 caissons, 
of which has been increased to 8.50 metres. 

The various stages of the work were: launching, 
sinking, concreting and erection of the upper structure. 

(a) ButLpInGc.—The caissons building ground is_ organised 
in the breakwater alongside the channel, at the root of the 
eastern breakwater. It includes two erecting yards, the wind- 
lasses and slipway, and the compressed air central station. 

The caissons in course of building rest upon a fixed platform. 
The average total time of production of a caisson from the lay- 
ing down of the knives up to the end of concreting was 25 days. 

After drying, two movable platforms fitted with jacks are 
slipped under the caisson, which is lifted by means of the jacks, 
and the whole outfit slid sideways up to the slipway. 

(b) LauNcHING.—As soon as the progress of the sinking work 
is sufficient. and weather permitting, the launched. 
This operation is compulsorily performed on rising tide. The 
caisson must be floated at such times that the following opera- 
tions can be carried out with the greatest ease. 

The caisson is made to slip into the water by means of twin 
electric windlasses. The operation reauires about one hour, 
corresponding thus to a very slow speed. 

The buoyancy calculations, previously made, have enabled 
the determination of the necessary tidal height to allow the 
caisson to float when reaching the lower end of the slip. 

It is particularly important to secure the connection between 
the work chamber and outside atmosphere by a suitable system 
of cocks. As a matter of fact, during the sinking of the caisson 
into the water, the air contained in the airtight work chamber 


grounding, 


caisson 1S 


* Paper read before a Joint Meeting of the Institution of Structural 
Engineers, the Institution of Civil Engineers and the British Section of 
the Société des Ingenieurs Civils de France, at the Institution of Civil 
George Street, London, S.WA, on 1st February, 
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1938. 


to say, half way up the height of the caisson. 

The caisson is towed by a first tug. A second tug is located 
abaft, and is used as steering gear. 

There are no special difficulties in towing in Dunkirk Harbour 


The stretch alongside the channel the whole way long is 700 
metres for the first caissons and 1,400 metres for the head 


Caisson. 

Considering the times at which the caisson must reach the 
working place, it is necessary to carry out the towing against 
oncoming currents in such a way that the towing speed is com 
paratively slow. 

The distance is covered in about 45 minutes. 

A gang of workmen has taken its place on the caisson during 
its transportation. This gang is entrusted with the general 
supervision and more particularly the control of the water 
tightness. A defect in this respect should be immediately re- 
dressed by means of the exhaust pumps and by the plugging of 
the cracks. The gang has, moreover, to prepare the fastening 


lines which will have to be thrown to the gang on the service 
bridge for the training of the caisson. 
As soon as the caisson is abreast of the end of the service 


bridge, the lines are thrown out while the gangs on the work 
are hoisting the ropes and causing the caisson to enter between 
the wharves of the service bridge. This operation will be 
eventually made easier by the third tug, the bow of which 
will help training the caisson between the wharves. 


(c) GROUNDING.—The equipment on the site includes a ser- 
vice gangway, resting on wooden piles 16 metres long, sunk by 
means of a floating ram of 2 tons. The wharf is 70 me‘res long, 
made up of section 7 metres long, successively dismantled and 
remantled in accordance with the progress of the work. The 
upper structure is metallic and strutted in such a way that the 
whole is light and flexible (Fig. 14). : 
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Dunkirk Harbour Extension Works—continued 


These characteristics have enabled the gangway to withstand 
successfully to the fiercest storms. 

The service bridge is composed of two wharves, 3.70 metres 
wide, each placed alongside and delineating the position of the 
caissons and allowing a gap of 1 metre on each side. 

The platform at (+9)metres carries the service tracks and 
an articulated gate crane for the lifting operations (15 t.), the 
travelling concrete mixer, a store and the injection pumps 


station. 














\s soon as the caisson floats above its sunken position, it is 


tened to the service bridge. It is immediately ballasted, as 
sea level is going down. The caisson reaches the ground 
ow tide. The ballasting goes on in such a way that the 
son is no longer able to float at the next high tide. The 


rete used as ballast is poured with the cells formed up by 
inside partitions of the caisson (Fig. 15). Portholes are 
ided in the caisson walls, in order to allow water to pen 
te at rising tide. 
would have been indeed impossible to ballast with a suth 
quantity of concrete, in order that the total weight of the 
on should be greater than the pressure of the rising tide. 
height at which the portholes are located is such that th 
sure corresponding to the supplementary rise of the wate1 
tins smaller than the weight of the concrete used as ballast. 
this way, the water enters the caisson and_ provides its 
lity 
SINKING AND CONCRETING \s soon as the weight of the 
son has become sufficient by means of the ballasting of the 
injection nozzles and the Mammouth pressure pump 
ch are mounted inside the working chamber, are put into 
nm. 
fhe automatic exhaust of the cuttings is therefore secured, 
before the gangs are able to get down to the working 
mber, the access of which is, thus, gradually freed. 
[he erection of the metallic shaft and the air lock are then 
eeded with, thus allowing the actual sinking work to be 
lertaken, in order to reach the air chamber. 
[he ground is disintegrated by means of the injection nozzles 
ch are fed from a special 30 h.p. pump, working at a mean 
t 


elective pressure of 7 kgs. 
Che cuttings are removed by means of a Mammouth pump, 
© erated by compressed air. Its output is about 100 cu. metres, 
ut 10 per cent. of which are solid material. 
rhis excavating process has given entire satisfaction in sand 
d mud, and the automatic sinking of the caisson has been 
idered possible with the help of an extreme ly reduced amount 
labour. 
Meanwhile, filling with concrete of the upper cells is pro- 
ded with. 
Concrete is obtained from the mixer of the yard, and brought 
o place by collapsible bottom tubs, operated either from the 





15 tons gate crane, or from a derrick, pushed forward as the 
work progresses. 

As long as the outer wall portholes are not plugged with 
concrete, the water can flow out at low tide, and it is possible 
to concrete without special precautions 

Atter the plugging of the portholes the caisson ilwavs§ re 
mains filled with water, and is even completely under water 
high tide; an outfit to pour concrete under watet therefore 
necessary. 

[his outfit includes a loading hopper, into which the tub 





emptied and a down pipe, plunged in the poured concret Cor 
creting is carried out in such a as to keep the dow! pipe 
always filled up with concrete voiding an\ : oO 
of the latter The down pipe is displaced to cover the whol 
surtace of concrete Ihe concret ed the Work ed 
250 kgs. cement per cu. metre 

After filling of the caisson cells, the facings of the upper 
of the substructure are built up at low tide wit rtif ton 
(cement concrete rate it 450 kegs 

\ filling of concrete t 250 ks pour etwer these 
facings. 

As soon as the bed rock re ed by the 
the sinking Is stopped and the « mbet 
The outfit for this operat nelude per 
ind endent shaft le ( \ 
hose llows the dist1 t ‘ 
Chis p ot the rk f f 
regularly emerging ‘ H 
provided tor the el f 
l per structure 

Joints between the « re forme 
driven between the late! I ‘ rovidee t ‘ 
faces of the caissons coy 

These piles form up the li } tor the excavatl ot the 
and the enclosure for the vit crete 

— ier} = 

7 i 














(ce) UPPER STRUCTURI [he upper structure is formed up of 
reintorced concrete beams 

Ihe construction of such an outfit at high tide should have 
presented considerable drawbacks, whil satisfactory guaran 
tee for the execution could not have been given Wi have 
therefore decided to build ashore the trusses which are the main 
resistance pieces. 

These trusses are built up of reinforced concrete beams 0.35 

0.35. They are 7 metres high, 4.45 metres wide at the bas 
and 3 metres at the top [heir weight is 12 tons They are 
made up on a casting vard, the concrete used for the purpose 
was rated at 450 kgs. per cu. metre 

After drying, the trusses are brought up by barges, and lifted 
up by the 15 tons gate crane on the working place (Fig. 16). 
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The trusses are directly located by means of this lifting below this level, can be floated and taken away by the risil 








tackle. tide, as soon as the water reaches the level (+4). 

The reinforcement steel bars of the trusses left protruding The rollers are prepared in advance, especially during B 
at the lower part of the trusses are pegged into the holes left | weather. They are 15 metres long, 20 to 30° centimetr 
for the purpose, on the coping of the substructure. Slots are diameter. They are built up of branches 3 metres long abou 
provided in line with the parts provided for the propping of | of various flexible species (elm, birch, etc.), which are growit 
the trusses without, however, any interruption of the steel bars. in Northern countries. 

Moreover, holes are provided for the fixing of the watertight The proper stiffness of the rollers is obtained by a stro1 
metallic lining which will be used for casting in situ the bracing tightening of the wicker binds. 
pleces. In cases where the length of the raft is greater than that 

These latter have their steel bars mounted on the spot. the rollers, the successive component parts are made continu 

3inding with the trusses is secured by means of broad gussets, by means of overlapping fastened joints. 
in which are fastened the longitudinal steel bars passing through As soon as the tide has receded from the production yard t 
the slots. rollers forming up the lower structure of the raft are broug 

The gangway, built up of vibrated parts, prepared in into place; the raft is about 25 x 40 metres \ first layer 
advance, is mounted up and connected to the upper structure rollers is placed parallel, 1 metre apart from each othe1 ] 
at the same time as the upper beams are cast. order to secure a sufficient stiffness for the lower structure 

second layer is laid perpendicularly, in order to form a chec} 
with approximatively square meshes At the crossing pou 
between two perpendicular lavers, a fastening of the two | 
is carried out. Posts are located at each crossing Phese 
are bound to the rollers of the lower layer by means of a bit 
‘OM stop ing galvanised steel wire or ropes \t their upper end 
sores binding is left in abeyance for fastening later on to the 
Sj layer crossings which will constitute the other resisting f 
N the fascine work. 
= rhe actual construction of the raft is then begun, the 1] 
AV is composed of faggots, which re of the same species . 
4 rollers The faggots are ipplied with { r\ pecial pret 
“I ge ey to tee oe ee ee ak 
€ tion, they are disposed in 3 layers « e top of each oth 
Ni the faggots of the medium layers being set at right angles 
oy those of the two extreme lavers. 

The final stage of the building includes the setting in pk 
the rollers constituting the upper part of the raft his part 
similar to the lower part previously described. The cross 
tion of the rollers are flush with the ports Chanks to the roy 
in abeyance, all the elements enterir g into the building « 
raft are tightened together, thus flording the necessary Tes! 
ance against every stress to which will be submitted dur 





transportation and stranding. 

[he work is about 1.20 to 1.50 metres thick In the corn 
groups of small posts are driven in the middle of the reinfor 
ments realised by means of the doubling of the upper roller 
and forming the fastening points for the two lines 

Atter completion, high tide floods the yard and the ri tt fle 


It is towed to the storing place in the outer harbour The su 
ing takes place only by favourably low spring — tick 
weather), the raft remains in store, and meanwhile meas 
taken for its transportation. 

A swell 0.50 metre deep makes it absolutely mpossibl 


strand the raft as much on account of the resulting lack 
accuracy as of the difficulties arising of the operation 


The train is composed as tollows 
A tug; a decked barge, placed abreast of the protection 





the raft (loaded with the stones 15 to 20 kgs. to be pitched 
the sinking of the raft); the raft 
In case of a large raft, the protection is moreover, st 
by barges laterally located. The train is completed by the 
Z ing stone barges. 
Fig. 16. rhe sinking place is determined by buoys and alignme 
beacons, suitably located at low tid 

2.—Process of Construction of Western Breakwater. Thi The raft being brought up just above the location, is boar 
shore part is, as already stated, built on a mass of concrete on three sides by the pitching stones barges 
cast between two curtains of steel piling. rhe three barges are fastened by means of slings 

The steel piles used are of the Larssen II type (120 kgs. per The lines of the raft are released so that it can sink fre 
sq. metre). under the loading stones. It is necessary to sink as quickly 

They are from 9.50 metres to 12.50 metres long. Their top possible and load promptly with the pitching stones, in or 
edge is levelled to (+6), in order to form a coffer dam during to avoid the raft being displaced by bad weather at the 1m 
the carrying out of the digging and concreting. tide. 

Transverse curtains are driven every 25 metres to form up The loading of the pitching stones starts on the side of 
independent caissons. After finishing the foundation concrete, Taft where there is no barge. The men form a chain and « 
these curtains are cut down to (+3), which is the level of the tribute the stones in the holes of the upper part. Under 
upper part of the substructure mass. increasing load, the raft sinks slowly The diffi ulty cons 

This part of the yard has suffered greatly from the waves and 1M giving to the raft a tilt, the free side being sunk deeper. ( 
storms. Important sand washing has occurred, necessitating the other hand, it is necessary to operate in accordance with 
a shortening of the length of the breakwater supposed to be strict schedule of times, established in consideration of the tit 
built up in accordance with the tvpe described herewith. of reversing of the currents, in order that the raft which pi 

The second portion of the breakwater, in deep water, includes sents a broad surface to the currents, is not drifted dur 
an upper structure in masonry and concrete resting on artificial sinking. 
blocks, fastened on a stone pitching core, which is fixed on a The overlapping of two rafts is no disadvantage, but in « 
fascine raft. The ground level varies from (+1) to (—8.50). of an important gap between two rafts, a supplement: 

We shall successively examine the building of the different “carpet '’ has to be brought up to form the joint. 
component parts of the breakwater: (b) Stone PitcHInGc.—The pitched stones are formed of lat 

(a) Fascines—making and laying in place. size pieces (class 1,000 to 5,000 kgs.). They also inclu 

(b) Natural pitched stones (laid by hopper barges and tilt- medium size units (class 100 to 1,200 kgs.) which are intend 
ing barges). to constitute the greater part of the core. 

(c) Artificial blocks (making and sinking). The stones are placed by means of hopper barges or tilt 

(a) Fascines.—The yard for the making of the fascines is barges. 
laid alongside the entrance channel at (+4) metres, so that the The two hopper barges used have a capacity of 100° t 
raft built up in the 4 hours’ interval during which the sea is (length 21.40 metres, breadth 6.80 metres). Their draft 
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=" | metre empty and 2.10 metres loaded, not including the supple is surrounded by a coat 5 cu. metres thick of grave cting 
ic mentary draft taken by the valves when open. prefilter (Fig. 18 
. It was therefore possible to use these barges in all weather The exhaust pump is sunk in each well to 22 
- only for the pitching of the lower strata which left a sufficient [he pumps are of the type U.T.A.—8 h.p pumping 350 
etres water height. For the upper strata these barges could be used litres per min. to 37 metres height They re provide for 
ae only at high tide. When the barge reached the pitching spot operation under water 
which is marked by buoys and beacons, the valves are opened rhe total plant absorbs a power of 450 h.p 
ae by means of windlasses and the barge is emptied. All the operating and controlling devices are grouped in six 
és When waters are low enough to form the slope of the ston pumping stations, distributed along the perimeter of the ex 
ching, a tilting barge is used. vation (about 1,100 metres The luminous and audible sig 

.f Such a barge includes a steel sheeted deck on which the ling devices warn the guard in case of anv unforeseen incident 
- stones are piled up. A water ballast, located on one side, allows in the plant operation 
- { introduction of water to upset the equilibrium and _ prime After five months pumping, it has been possible to start witl 
eZ t tilting motion. When the barge is unloaded, the water the work on dry ground 
vy ist is automatically emptied. The upper level of the stone 


hing (+3) is uncovered at low tide, so that it is possible 


<et the surface in order betore laving the artificial blocks. 
, ) ARTIFICIAL BLocks.—The production yard equipment 
a udes: 
se | A portable concrete mixer of 1.500 litres capacity 
V4 ) 


2) A hoist and distributor ot concrete by gravity. 
[he yard is equipped to produce daily 12 bloc ks 3.60 
50 tons). 
ost of blocks have 
| er cement concrete rated at 
ddition of 50 kgs. of trass. 
Che blocks are piled in three 


2.90 


been made In) metallurgic il sea 


300° kgs. 


these 
metre with 


per cu 


I 


layers for a period of drying 











ut least three months before they are used 
Che blocks are taken from the stores by a crane nd loaded 
I a barges. kach barge can carry 3 blocks 150) tons 
‘ing is carried out by 50 tons floating crane 
e blocks carry two lateral slots in whic! re passe¢ the 
cnsion cables. 
fests made with a rigid swing bar have shown the disadvat 
ot the system, chiefl ( iwccount of the difterence between 
) scillations of the crane and those of the barge when hooking 
| the block 
3.—Precess of Building Lock. [he lock is built on the 
: tion of the old beach, | 
lo isolate the excavation from the se 1 coffer-dam, formec 
two sheet piling curtains 12 to 14 metres long and 8 metres 
has been built. The space 1s filled with sand and con 
ted at the top [he coffer-dam is 350 metres long (Fig. 17 
; 1) EARTHWORKS They include three stages, after the cc 
tion of the coffer-dam, viz 
a) Dredging. 
(b) Lowering down otf the water level 
c) Dry earth work 
DREDGING.—Dredging is carried out down to level 7 
it, by means of suction pressure dredgi Che water supply 
he work is secured by means of two siphons branched off 
Watteringhes Canal (drainage canal of the soit waters oft 
hinterland). 
r 
l 








\iter completion of this stage, the suction dredge is remove 
2) I the excavation by digeing ch nel towards the W tel 
1 es Canal, the entrance of whi s afterwards blocked by 
rdinary sand cofter-dan 


LOWERING DOWN OF TI Wat LEVI Ihe eq 


for the lowering down of the ( leve ( des ce 
ous belt of 60 filtrat wells, connected | pressure n 
300 m m diameter, encircling an area of 6 hectares about, the 
" per surface of the work being 2 Ha. 1 2 
if Ihe wells are loc ited 20 metres apat alongside the seaside 


the up-stream coffer-dam, and 40 metres apart alongsid 
ock. They are 400 m m diameter and they are sunk dow1 
clay stratum and \ to 28.00 Chey cor 
filtrating tube 800 m m and 5 metres high, end the tube 


e second 











Fig. IS 

‘ Dry Ea i W 

‘ ‘ . ( ‘ 
( ‘ 

The utilised equiy ( 2 . 
cu. metre buckets QO) ft ther a the t 0.60 ( 
ty {7 for the ‘ 
sp Vo provide 
b CK b nit ol 

Phe other crane 2 7 
( city Wik ret ( ( 

I he itte OTeOVe ‘ 
var It has carr) ( 310 
metres L hie chor ( 
carries the control ( ( ( 
irol one ecm oO the ‘ 
to the ongituc 

Che cuttings, carrie 
grading bins, then take 
the flat ground, near the At the mplet 
thre will be taken t ‘ r rel Live ‘ ol 
the CK 

2 Dr VING O|] P 1 ( 


INJECTION Phe r 
formed of very fin I Cl tf { evel 


solely 


frequently impossibl I 
| der these « 
ri al s the di \ ‘ 
drive pump 0 
Driving w 
reduces ceordi | 
tection of the ead 1 1 ‘ I ? OOO ‘ 
up to 13.000 were re 
not lowed 
f ed of ‘ ‘ } 
i wi | Sao 
ck eC 
cl olume ( 
pre e of abo 5 
S Brow Ha 
) mel 
| r ‘ 
| { ele LIVe 1¢ 
The steam-drive 
thre ( re 1 ‘ 
( . P ( 
eet pi | ‘ 
lf-sectic 
(ALTE ( | ‘ i T 
bout 180 ( e 24 met 
‘ 4 to \ ( 
( ‘ The CC 








THE Dock 








































ling. In some cases the joints are also set in the fittings of the 
caissons. 

Notwithstanding these precautions, it happens, however, 
sometimes that the joints slip during driving. It is sufficient to 
supervise the continuity of the joints by sliding extra pieces as 
may be required. 

The rigidity of the piling enables generally a very regular 
driving to be carried out, even in bad ground. Moreover, driv- 
ing is fairly efficient as the symmetry of the section reduces the 
loss of energy from vibrations of the piling under the blows of 
the ram. 

We had to attend only to a very limited amount of disloca- 
tion of piles. 

(3) CONCRETING.—For transportation on the yard, a line con- 
veyor is used, of which we have previously given the specifica- 
tion when describing the excavating work. Besides, two tower 
cranes are used for handling the shutters and the reinforcing 
steel bars. This outfit has enabled the distribution of concrete 
at an average hourly rate of 50 cu. metres at 150 metres dis- 
tance. 

The group of two concrete mixers is mounted on a movable 
platform running on a track parallel to the conveyors abreast 
of each head. Each mixer has a capacity of 1,250 litres. The 
materials are brought in by gravity. Cement is picked up in 
a store built up near by, and connected to the up-stream head 
by a trough and to the down-stream head by a conveyor. 











— 


wih Lor 


yi 





% ~~ SS 


Swat s. 
‘ . \ ‘ WA : 





AND HARBOUR 





AUTHORITY June, 193 








Owing to the great amount of concrete used for the sill, 





x 





was considered as necessary to study an arrangement whereby 


the risk of cracks, aggravated by the voluntary absence of e) 
pansion joints, should be minimised. The process, the same 


applied to the construction of Boulder-Dam in U.S.A., can be 


described as follows: the concrete is cast in separate blocks 


imbricated in each other. Concrete can then freely contract 


during a variable time in accordance with local conditions 


The gaps existing between the blocks are filled afterwards. 
The connection between the blocks is secured by steel bars lett 


protruding during the casting of the first blocks. 
Sizes of the lock blocks: 4.50 x 450m. Their height 


variable, as it is necessary to avoid the formation of a pfan ot 


rupture at a certain height. 

rhe first blocks, 2.5 Lm. high, the imbricated blocks we 
1.60 m. high, then a second layer of blocks including als 
two series, were laid, bringing the total height to 4.50 metres. 

The surfaces of the blocks are roughed out immediately att 
the removal of the lining. Metallic lining, indeed, gives t 
smooth a surtace, which would prevent a good adhesion ¢ 
the concrete brought afterwards. From observations made dui 
ing more than four years, the results obtained are entire 
satisfactory. 


4.—Construction of Sea Walls. The sea walls are built u» 
of concrete slabs moulded in advance, resting on a stratum ct 


marl and gravel earth. 

The slabs are anchored by means of rei 
forced concrete piles. The slabs, beams a1 
piles are made in accordance with the san 
process: the concrete being rendered by mea! 


of vibrating tables, quite compact. | 
slabs are 2.00 x 0.75 x 0.10 m., the bea 
are 2 metres long and have sections 0.22 

0.22. The piles are 1.50 metres long wit 


section 0.15 x 0.15. 

Ihe concrete is rated at 450 kgs. Portlar 
sea water cement per cu. metre The rate 
production is about 130 slabs per 8 hou 
shift. 

The concrete being rendered compact 
vibration on the moulds and around the re 
forcing bars, it is sufficient when the mou 
is filled to finish the upper face of the sl: 
with the trowel, while the vibration caus 
the excess water to be eliminated. The cor 
crete is then sufficiently compact to enab 
the immediate handling and removal of. tl! 





os fon =s mould. Handling is carried out by means 

SERRATE ESS a light gate crane, running through 1 

wey eee 7 whol le neth of the stocking vard, that 
is about 200 metres. [he slabs are carri 
out to the delining yard. The lining 





mould is removed by simple tilting. It is tl 






































Sand and gravel, supplied from the inside canals, are un- 
loaded and brought up to a wharf built on the store yard close 
to the lock. 

The wharf is 8 metres above the ground, and 10 metres above 
the lower track provided for removal. 

Materials are dumped in bulk (up to 7,000 cu. metres). 

Under the dump is a removal gallery, 120 metres long with 
loading hoppers. 

The hoppers are 5 metres apart. Trains of tubs are entering 
the gallery, and the tubs are loaded in such a way that each 
one contains sand and gravel in proportion to suit the compo 
sition of the concrete. 

The materials are unloaded in the bin of the concrete. An 
electric signalling allows the engineer to fill the mixer. 

From the outlet of the mixer the concrete falls into an inter 
mediate bin of 3 cu. metres, then in the bucket of the line con 
veyor. The motion of the bucket is controlled from the control 
station located on the anchor tower, from instructions given by 
two signallers and optically transmitted. 

The distance the concrete has to be transported which could 
reach up to 250 metres, is covered in a short time, thanks to th 
great travelling speed of the carrier (240 metres per minute). 
Che hoisting and lowering speed of the bucket is 45 metres per 
minute. 

Besides the opening bucket, buckets of the same capacity, 
fitted with a short spout, have been used, the buckets allowing 
unloading of concrete on narrow zones when the vertical rein- 
forcement bars should have formed an obstacle to an opening 
bucket. 

In view of important underpressure and of the great width of 
the lock, it has been deemed necessary to give considerable 
dimensions to the sill. It is 4.50 m. thick and is reinforced 
with 8 layers of round bars 50 m/m., tied together by vertical 
24 m/m. bars (Fig. 19). 


possible to reduce the amount of moulds to 
for the slabs, 2 for the beams and 2 for 1 


piles. 
The use of welded steel plate has allowed the reduction « 
weight of plates to a minimum, thus avoiding loss of eners 


due to vibration, and rendering handling easier. 

The slabs are left three days to dry, as well as the beams 
piles. They are then taken up by the gate crane and _ stor 
up, Waiting to be used. 

The actual building of the ston 
stages: 

Laying down the marl; laying down of beams, piles 
slabs; locking the bedding. 

The building vard is located on the site of the old DCcacl 
It is protected against high tide water by a_ piling coffe 
dam driven on the site of the sand-washing protection curtail 

The thickness of the marl layer constituting the foundatic 
is 15 cu. metres. Over this layer, neatly trimmed, are place 
the beam sections which constitute the structure. 


bedding includes — thre 


Each section weighs 500 kgs. They are lined up one alt 
each other, according to the maximum fall line of the stor 
bedding. Interval between the axis of two consecutive line 


2.30 metres. 

The beams are fitted at their end with holes provided for tl 
pegging of the concrete piles. The slots provided on the latet 
sides of the beams are meant to form, later on, the support « 
the slabs. The laying of the beams is very closely controlle: 
so that after completion, the surface of the work should be 
perfect plane. 

Between two consecutive beam sections, a square pl 
0.15 x 0.15 and 1.50 m. long is driven. These piles are use 
to anchor the stone bedding in the ground. 

Since the nature of the ground allows injection without ris 
of washing, pile driving consists in starting first the hole on tl 
spot of the pile, then going on by means of an injection nozzl 
while the pile is lowered down progressively as the hole is sunk 
This process has been applied as well as to the lower part « 
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ct the work, in the natural ground of the old 
} os beach, as to the upper part, where the piles 
> ne vere driven through the refill recently built 
—* up by the hydraulic process. No caving in 
wiline has been observed. 
tract Che steel bars left protruding at the top part 
7 of the piles are destined to be eventually 
od wrapped up in the locking liernes cast on the 
lett spot, to secure the connection between the 
various elements of the bedding. 
t After the beams have been set in place and 
m duly fixed by the piles, the work is prepared 
r receiving the slabs. The latter, having to 
_— rest on the slots of the beams, the space corre 

ata nding to their height is refilled with gravel 
mi rth. Watering with a nozzle secures a close 
afte contact between this earth and the marl lave 

to derneath. 
is [he main feature of the slabs is their reduced 
dass ckness (0.10) in relation to their span 
rel 2m.), account being taken of the stress they 

vy have to support from the sea. 

= The slabs themselves are fitted with dove 

. as" lings provided to secure a better connec 
n between the various sections of the same 
” on one hand, and with the slots of the 

baad ms on the other hand. 
hes The slabs are assembled together, beginning 
' ; mm the foot of the stone bedding and going 
TI between each row of piles. 

:, To ensure that the whole should be conveniently watertight, 
‘g e slabs are jointed together and with the transverse beams. 
al After the slabs have been laid down, the sections have to be 

stened together. To this effect, the protruding steel bars at 


i e top end of the piles are connected to the reinforcement of a 
ss 1m prepared in advance and laid all over the transverse joints 
the slabs, alongside and above the beam sections previously 

together, thus forming a line of locking 
hese liernes are concreted on the spot between a lining built 
from removable wooden panels. 


nnected liernes 


The Harbours Association of New Zealand 


A. G. BARNETT, Secretary 


tl [he Harbours Association of New Zealand formed in 
1904, with the object of collecting and circulating information 
ffecting the interests of Harbour Boards, to watch over and 
rotect their interests, and to take action in relation to any 
ibject, or proposed or existing legislation, affecting them. 

0 3 \ffliated to the Association are thirty Harbour Boards. Its 
t] Rules provide for each Member-Harbour Board to pay on join 
ing an annual subscription based on annual revenue, represen 
tion at the conferences being fixed on the same The 
Committee consist of: 

President: The Chairman, ex officio, of Wellington Harbour Board. 
al Three Vice-Presidents: The Chairmen, ex officio, of Auckland Har 
re bour Board, Lyttelton Harbour Board, and Otago Harbour Board. 

And five other Representatives: The Chairmen, ex oflicio, of Napier 
Harbour Board, New Plymouth Harbour Board, Timaru Harbour 
rt Board, Wanganui Harbour Board, and Bluff Harbour Board. 

Che Association is accepted by the Government as the official 
hannel through which representations are received in regard to 
ny new or amending relative legislation. General questions 
re discussed at the Harbours Conferences, and resolutions deal 
g with Harbour Board affairs are prepared in proper form for 
ibmission to the Government. It is not the function of the 
\ssociation to interfere with any domestic matter of a Member 

Harbour Board of the Association, and a Harbour Board can, 
it so desires, make its own representations to the Government 

any matter. The Rules also provide a method by which a 
lember-Harbour Board can obtain legal opinions or the finan 
il backing of all Harbour Boards in the event of it being 
cessary for a case of importance to Boards generally being 
ken to the higher Law Courts. . 

Wellington being the seat of Government, the Executive 
eetings are held there, but conferences of members are held 
ternately in the larger cities. When Parliament is in session 
e Executive watches over the interests of the various Harbour 
ards, so that any necessary action may be taken. 

For some years this Association has been affiliated with the 
ck and Harbour Authorities Association of Great Britain, and 

American Association of Port Authorities, and, more recently, 
th the Interstate Conference of Australian Harbour Authori- 
s. This has resulted in a valuable interchange of ideas 
tween these Associations, particularly the British Association, 
r the reason that the Harbours Act of New Zealand 

iginally drafted on British law and precedent. 
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Fig. 20 

Pel e of these I t 
Piving access to Ul ( I . 
lOoWel part to the longitudinal cal ol the I 
had been built up before the slabs ar d cd 

After completi of the work the el et 
cut up to level 3 the lower part, left ‘ 
as protecting tence galnst 

The protection ol the ¢ cl Ton ( { 
zones which are most cxXposed 
laid on fascines Fig. 20 

The South Australian Harbours Board 
Excerpts from the Annual Report, 1936-37 
Financial 

This year, owing to reduced quantity of wheat, I 
shipments, there was a slight decline in the eart 
Board. 

The gross earnings, £628,805 8 $ OW dee t 
£28,014 17s. 6d. on last vear’s figure 

The gross debits for the year were £526,960 7 10 | 
item includes interest (£327,589 5 ld ind contributior ) 
the Sinking Fund under the Financial Agreement Act for Depr 
Clation, ete., (£45,000 

Phe balance ot earning OVC! yvorkil expel ( ( ( 
interest) was £429,434 4s. 6d., which represents re n of 
5.509 per cent. on Loan Capital or 5.42 per cent. on the 
of the capital invested in the Board’s undertakings The me 
surplus for the year was £101,845 Os. 5d 

Expenditure on working account was £154,371 2s. 9% 
which showed an increase of £11,998 7 2d 

Shipping and Cargo 

Port Adelaide.—The tonnage of vessels entering Por 
Adelaide during the year was 8,409,157 gross (net 4,930,752 
a decrease of 139,596 gross tons for the vear 


rhe cargo landed and shipped totalled 2,201,628 tor ! 
Improvement of 12,983 tons on last year’s figures 

Outports.—The tonnage of vessels entering outport 
ing private and leased jetties) during the year was 5,548,824 
eross (net 3,148,828), a decrease of 167,170 gross tons 

Ihe tonnage of cargo handled was 108,751 tons less than the 
previous year, the totals being 3,564,946 tons inst 3,673.69 
tons. 

This decrease 1s due to reduced shipments of timber lead 
ores and coal at Port Pirie, gypsum from Stenhouse Bay nd 
the movement of wheat, barley and superphosphates — to nd 
from all outports. However substantial increase is shown in 
the shipments of coke at Port Pirie, phosphatic rock at Port 
Lincoln and Wallaroo, and iron ore from Whyalla 

Port Adelaide Improvement 

The reconstruction of wharves, et as authorised under the 
Port Adelaide (Reconstruction of Wharves) Act, 1933, which 
was estimated to cost £356,722, has been almost completed. The 


reconstructed wharves and sheds are now in con 
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New Canals in the U.S.S.R. 


Ph.D. (Econ.), 









By LOUIS SEGAL, M.A., Dr.Phil. 


Considerable attention has been devoted in the U.S.S.R. in 
the last few years to the improvement of the internal waterways. 
Of all the undertakings for the development of the internal 
waterway system carried out in the period of the first Five-Year 
Plan (1928-32), the White Sea-Baltic Canal was the most 
important. 

The White Sea-Baltic Canal 

It was in 1931 that the Soviet Government decided that a 
canal was to be excavated so that ships could sail from the 
White Sea to the Baltic without going all the way round by the 
North Cape, down the Norway and through the 
Skager Rak and the Kattegat. 

This was an old project. The first scheme 
eigtheenth century. It was proposed by a Russian merchant 
named Bakinin, supported by an Englishman—Adam Strong 
and others, but nothing came of it. The Tsar’s Government 
sent a General, an engineer by training, to report. The General 
did not like the idea—there were too many waterfalls and rocks, 
he believed. 

From that 
the building of a 
Under the last Tsa1 


coast of 


dated back to the 


time till the Great War, numerous schemes for 
canal were proposed, but without result. 
it was decreed that a railway in Karelia was 


to be built and the project of a canal to be abandoned. 

But in 1931 new rulers were at the helm in the U.S.S.R., and 
they decided that there should be a canal and that it should 
be built within two years. The building of the canal was to 


scheme for the improvement of the internal 
country. The whole scheme included the 
White Sea-Baltic Canal, 227 kilometres long; the Moscow 
Volga Canal, 128 kilometres long; the Volga-Don Canal, 100 
kilometres long; the reconstruction of the Mariinsk and 
Moscow River water systems; and the making of the River 
Dnepr navigable along its whole course. 

A serious problem faced the Soviet Government in the 
attempt at realisation of the ambitious plan of the first canal. 
The demands of the new enterprises under the first Five-Year 
Plan were so huge that there were hardly enough men to do 
the work. There was a particular shortage of skilled labour 
and no could be spared. On the other hand, there were 
thousands of men and who had been sent to labour 
camps for periods varying from two to ten years, and the 
problem in connection with them was what was to happen to 
them during their detention and afterwards. It was then pro 
posed that the construction of the White Baltic Canal 
should be entrusted to those undergoing 


form part of a vast 
waterways of the 


one 
women 


sentence. 


Ihe aim behind the construction of the canal was much more 
than an improved and safe route for shipping. In ee first 
place, the canal was to develop Karelia itself, an area eater 


than Central Europe. The long night of the Polar Siaien was 


to be lighted by electricity produced by hydro-electric stations 
built in connection with the canal. The vast mineral resources 
of the area were to be mined, new cities and towns built, 


AND HARBOUR 





AUTHORITY June, 198 








_ oe fee mr 


Cea f (ly A 


wl 








Khimki Pussenger Station on the Moscow-Volga Canal. 


swamps drained, and factories crected. Karelia has deposits o 
copper and iron, and at Lake Vvgo even gold. Kareliat 
granite is an excellent material for building purposes. Up t 
that time this enormous wealth remained not only unused, 


even unexplored. 

















One of the Locks on the Moscow-Volga Canal. 





The construction of the canal also formed the central part of 
a very ambitious scheme for the deve loy ment of Arctic navig 
tion. A new port tor ocean-going vessels was to be. built 
Soroka, the northern extremity of the canal Breakwaters ha 
to be erected so that large ships could anchor within — th 
shelter. At the southern end of the canal—at Svir, below th: 
rapids—a new hydro-electric station was to be built. 

Ihe Murmansk railway was to be electrified. A hydr 
electric station was built for this purpose on the Tuloma Rivet 
and an auxiliary station on the Lake Not. Five hydro-electri 
stations for the southern section of the railway were built o1 

the sluices and dams of. the 
White Sea-Baltic Cana 

\here the River Vigo an 
Lake Vol roal over ihe 
10-metre high weir 

1 he canal itself is one « 
Lilie outstanding engineer 
1 of the century. Phi 
caecision to construct it wi 
taken by the Council fe 
Labour and Defence in 1931 
nd the canal was. official 
opened to navigation  o 
June 30th, 19338. Thus on! 
about three Vears elapst 
between. the decision to cor 
struct, and the completion « 
the huge project. 

The canal connects th 
White Sea and the Baltic b 
providing a sea level water 
way trom Soroka on = ith 


White Sea to 
the Gulf of 


Leningrad o 
Finland. It re 
duces the water route be 
tween the Baltic and Whit 
Sea ports by 2,200 miles. 
The whole work 
ried out entirely by 
engineers without any 


was Cal 
Russia 


assis! 


ance from foreign countries 
The stretch of 166 mile 
from the northern end < 
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pushed their task to successtul completion in record time I he reat cconon a nt ‘ { the 1 
It is of interest to note that the Panama Canal, which is only ountry is thus manife 
81.3 kilometres long, and the Suez Canal, which is 164 kilo 


The Moscow-Vole¢ 
metres long, took aecades to construct, while this canal, which The Moscow olga Canal 


The New Embankment on the Moscow River. 
Lake Onega to Soroka was excavated by hand in. twenty-one onsidering that the southern 1 it {1 t Li 
months. {hrough bitterly cold weather and torrid heat they connected with the entire 1 ‘ tem of the 














is 227 kilometres long, was constructed in twenty-one months rhis canal begins on the Vo t the 1 e of I 
We can judge the scale of constructional work involved from which has itself been t ferre e of 
the fact that it required the erection of more than one hundred {rom its original site Her enorme n thi n 
structures, including nineteen sluices, fifteen dams, forty dykes across the river to form a reset 75 miles lor more tl 
eleven locks and thirty-two inner canals More than 200,000 miles wide in place nd 54-!t. dee Ihe power of the tel 
p acres of forest land had to be cleared before the work could be fall is utilised for thi producto! I eap clectr powe! 
- completed. Around the reservoir, called the M ( Si parl 
te Before the construction of the Canal the only sea routes from been laid oui nd fine ouses bu for dministrative 
u the White Sea to the Baltic was around Scandinavian countries poses and for hon I the rKe! nd employer | 
and it took at least seventeen days Ihis journey has now been Dmitroy Ishk Pushkine I Khlebniko thy 
a reduced by more than ten days. along an artificial bed to S ikine ‘ the Me 
os The creation of new cheap and adequate facilities for the River Along its lenet number of ! be 
; transportation of timber, grain, ores, oil products and building form large reservoil ntainir the water for the 
¥( materials from the north by the construction of the canal, is [his feat of or iIsatiol na necril repre 
; ot immense advantage to the whole ceuntry. An invaluabl second step in the plan tor the « plete reconstructic 
™ link has been created between the northern part of the country chief waterways of the U.S.S.R ts construction w 
and the industrial centres. This was all the more important triumph of Soviet  hydro-techni ( neeri nd 
O 
I 
I 
he 
i 
l 
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Lock on the Baltic-White Sea Canal. 
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THE 


strated the feasibility of the project for a system of deep inland 
waterways designed to strengthen the political, economic and 
defensive power of the country. 

The value of the Moscow-Volga Canal for the capital and its 
effect on the whole water transport system is immeasureable. 
It creates a deep-water route from Moscow to the Volga. 
shortening the water distance between Moscow and Leningrad 
by 1,100 k.m.; deepens the Moscow River for the passage of 
large Volga steamers, assures the city of an ample supply of 
drinking water, and through this canal the capital of the 
U.S.S.R. will eventually become a port of five seas, for it con- 
nects Moscow with the White. Baltic, and Caspian Seas. and 
after the construction of the Volga-Don Canal the capital will 
also be connected with the Azov and Black Seas. 



































been 


has 
After the completion of the 
dams at Uglich and Rybinsk, which are at present under con- 
struction, the canal will connect Moscow by the shortest cut 


The water route between Moscow and Kalinin 


shortened by 1,728 kilometres. 


with the lower Volga and reduce the distance between the 
capital and Gorky (Nizhni-Novgorod) by 110 kilometres. 

There have been many attempts—some dating as far back 
as the 17th century—to connect the Moscow and Volga Rivers 
so as to establish waterways that would give a direct outlet to 
the Baltic and the Caspian from the centre; however, nothing 
came of all these attempts. The Soviets have succeeded where 
Tsarism failed, and on a scale which is a triumph for Soviet 
industrialisation. For size, the Moscow-Volga Canal can be 
compared only with the Panama Canal and the Suez Canal. 
The actual commission to build the Moscow-Volga Canal, which 
is 128 kilometres long, was received by the People’s Commis- 
sariat for Home Affairs, at the end of 1932, and the construc- 
tion was completed and declared ready for navigation on July 
15th, 1937, the whole of the work having been completed in 
less than five years. 

The rate at which the canal was constructed is perhaps one 


of its most amazing features, for the work comprised 200 
million metres of excavation, three million c.m. of concrete, 


450,000 c.m. of reinforced concrete structures, and the materials 
used included 870,000 tons of cement, more than a million c.m. 
of stone, 170,000 tons of iron, 180,000 carloads of rock and 
gravel. The builders laid 125 k.m. of permanent railway, 
375 k.m. of temporary wide gauge and 274 k.m. of narrow 
gauge track, 690 k.m. of highways. They used 160 locomo- 
tives, 2,100 flat trucks, 225 narrow gauge engines, more than 
3,000 motor lorries, 171 excavators, and a vast quantity of 
other equipment. Large areas of moorland had to be converted 
into hilly spaces. Powerful water pumps had to be installed to 
force the Volga water into a new direction—to the south. The 
whole town of Dmitrov had to be cut in half by the canal, and 
a large bridge erected joining the two parts. A number of 
villages with a total of four thousand peasant households and 
the old town of Korchev had to be transferred from an area 
that is now inundated. 

Work on the canal proceeded night and day in three shifts. 
Many of those engaged on it were people undergoing sentences. 
Numbers of these unskilled men not only reformed _ their 
characters in useful work, but acquired new qualifications which 
enabled them to become useful members of society. 

In addition to the wharves that have been built, two har- 
bours are under construction—a northern harbour near Khimki 
with a passenger station, and a southern harbour near Pererva. 
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The northern harbour will be used for unloading cargoes, which 
come by the Moscow-Volga Canal, while the southern harbour 
will be mainly used for goods coming to the Oka and Moscow 
Rivers. 

Mechanically-equipped wharves are being constructed near 
the village of Fili, while the construction of another harbour 
is planned near the Ismailova village. 

The control towers of all the ten sluices are symmetrically 
placed along both sides of the canal. They resemble large 
portals through which the steamers pass. Almost all the towers 
are decorated with sculptures. 

At the entrance to the canal from the ‘‘ Moscow Sea ’’ huge 
granite statues of Lenin and Stalin have been erected, while 
along the stone-paved canal embankments are placed statues 
of women, builders and sportsmen. The towers of the third 
sluice are faced with white stone, and resemble huge pedestals. 
On them are erected brass models of the caravels of Columbus, 
executed with great skill. 

The river station near Moscow is surrounded on one side by 
a park, and on the other by a water reservoir, the surface of 
which reflects the building with its lofty tower and a spire 27 
metres high. 

In the front of the station is a colonnade, horseshoe-shaped 
made of granite and faced with marble. The building itself 
resembles a steamer. Its inner rooms are richly decorated with 
paintings, mosaics, marble and bronze. 
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The architecture of the canal locks and dams. its power 


stations and bridges is pleasing to the eye. The whole hug 
construction must be regarded as a masterpiece of skilful blend- 
ing of architectural arrangement, sculpture and engineering with 
the natural surrounding landscape and vegetation. The speed 
and efficiency with which this great work was completed is an 
eloquent tribute to its builders and their mastery of the use of 
mechanical aids to construction. Premiums were given for 
inventions and_ rationalisation proposals. Hundreds and 
thousands of people learned trades as concrete workers, exca- 
vator operators, and the like in the course of its construction. 

A special fleet of 183 boats was built for the canal. About 
600 engineers and technicians, a service staff of 939 persons, 
308 captains, assistants, mechanics and pilots, and 1,960 other 
marine specialists are employed on the canal. A large number 
of seasonal workers are also employed. The institutes of the 
People’s Commissariats for Water Transport, Heavy Industry 
and Communications provided the main engineering and 
technical personnel; the leading navigation staff was selected 
from among the most prominent Stakhanovites of river trans- 
port; other selected workers were sent to a special two-month 
course in signalling, navigation and so on, at a school which 
was established by the Canal Administration near Moscow. 
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Bridge to be Reconstructed at London Docks. 


[he Highways Committee of the London County Council 
have accepted a tender of £50,000 for the reconstruction of the 
opening bridge over the entrance to the London Docks in New 
Gravel Lane, Stepney. The new bridge will be of the lifting 

pe, elec trically operated. 


New Soviet Ice-Breaker Launched. 


It is reported from Nicolaieff that the ice-breaker Lazar 
Kaganovich '’ was launched during the latter part of April. 
ve vessel, which has a displacement of 11,000 tons, can 


velop 10,000 h.p., and is fitted with a powerful radio station 


d the latest electrical navigation appliances. The new ice 
eaker is to set out on her first voyage to the Arctic in the near 
ture. 


Improvement to Waterway at Beaumont, U.S.A. 


Plans have been approved for the 
bine-Neches Ship Canal. The work, which it is estimated 
| cost about $4,320,000, includes the widening of the 50-mile 
nnel between the Port of Beaumont and the Gulf of Mexico 

increasing the depth of the Beaumont turning basin from 
ft. to 34-ft. 


improvement of the 


issenger Traffic at German Ports. 


\ccording to official figures recently issued, the number of 
ssengers arriving at or leaving German ports during 1937 
xcluding cruising trips) was smaller than in 1936. The 
mber of arrivals amounted to 101,781, compared with 
17,546 in the previous year. There was a slight increase in 

number of the figures being 122,844 

1937 and 


outgoing 
118,510 for 


Passe ngers 
1936. 


French Port Items. 


The Chamber of Commerce of La Rochelle is seeking powers 
borrow 18,000,000 frs. for the completion of the La Pallice 
er for the accommodation of large liners. 
In order to provide new cranage facilities, the Chamber of 
mmerce of Saint Malo has decided upon the expenditure cf 
200,000) Irs. spread over four instalments. 


Fleating Dock for Leningrad. 


\ large reinforced concrete floating dock, 

dating vessels of up to 10,000 tons displacement has been 

juired by the Leningrad Port Authority. The new 

ich is 426}-ft. long and 100-ft. wide, takes from 45 minutes 

60 minutes to sink to the depth required, and powerful pumps 
can float the structure to the surface in two hours. 


capabl ot accom 


dor k 


\ New Polish Harbour. 
The new fishing harbour, Wladyslawowo at Wielka Wies 
land, was officially opened in the early part of last month. 
harbour is bounded on the east by a breakwater about 320 


tres (1,050-ft.) long, and on the west by a breakwater 765 
tres (2,409-ft.) long. From the latter, a third breakwater, 
19) metres (623-ft.) long, runs across the basin, and serves as 
nooring pier. Ihe cost of the new harbour, which will be 


centre of the Polish fishing industry, amounted to approxi 
tely 3,200,000 zloty. 


French Harbour Engineers Visit London. 


\ delegation of French harbour civil engineers visited the 
Port of London during the middle of last month. The delega 
was headed by M. Crescent, Councillor of State and 
Director for Harbours and Waterways in France, and was 
received by Lord Ritchie of Dundee, Chairman of the Port of 
Authority. Members of the French Embassy and _ the 
French Chamber of Commerce in London, also accompanied 
visitors. The party inspected the Royal Victoria and 
ert and King George V. Docks, and paid particular attention 
the extensive improvement works in progress at the Royal 


toria Dock. 


ndon 


Navigation in the River Dee. 
\t the annual meeting of Chester Port Sanitary Authority, 
ld at Mostyn during the middle of May, it was stated that 
Government is considering granting a subsidy for further 
provements to be made in the navigation conditions in the 
River Dee. In spite of the recent drought, dredging activities 


| alterations to the river banks have increased the depth of 
ter by 4-ft. Already enquiries are being received from 
road about shipping cargoes to Deeside, and there are 
ouraging signs that an improvement in turnover will be seen 
future. 


the near 
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Port of Sunderland Improvements. 








The River Wear Commissioners have approved plans to 
straighten and deepen the harbour entrance to the Port of 
Sunderland. [he project, which is estimated to cost £65,000 
will take five years to complete 
Rotterdam Port Charges. 

The Municipal Council of Rotterdam has extended the period 
of the reduced port charges until the Ist of January, 1940 
The reduction in the port charges was first introduced 1936 
and represents a decrease of 28 per cent. on the port dues 
which were then being charged 1 28 per cent. reduction on the 
tariff charged for the hire of municipal wharves nd a 15 pet 
cent. reduction on the hire of municipal sheds, storage space 
cranes, et 
Pisa-Leghorn Canal Opened. 

The new canal from Pisa to Leghorn was recently irated 
in the presence ol the Minister for Public Works her re 
presentatives of the Italian Government Phe 
gable by vessels up to 600 tons nd being free from obstru 
tions, is also accessible to sailing craft; the width 103-ft 
the depth 10-ft nd the towpaths are 23-ft. wide The cost 
of the work, which was almost entirely carried out by the 
State, amounted to approximately 50 million lire 
Bombay Port Trust. 

At a meeting of the Trustees of the Port of Bombay held 
the end of April, a preliminary report on the working result fot 
the vear ended 8lst Marcl 1938 ibmitte Act | 
receipts on General Account amount Rs.250.54 | \ 
Rs.16,000 below the Revised | As furthe \ re 
anticipated in expenditure since the Revised |] te ere 
passed the surplus on the veat WOTKII Is now expected 
exceed Rs ax) | khs 
New Harbour at Nestved. 

The new harbour at Nestved, to ( ‘ing vessels 1] 
be able to proceed direct, instead of discharging at Karre 
baksminde, was officially opened | the King and Queen of 
Denmark during the latter part of t month. Work on the 
new undertaking has bec n hand for the last thre rs 
Ihe entrance channel is 8} kilomet1 5} miles) i 
depth of water alongside the q s 6 metre 19.7 
the width of the canal i 1?) metre 137.8-tt a | ‘ nd 
other equipment have been installed on the nev 
large paper works has been erect 
Preston Dock’s Record Figures. 

Another record in the total tor merchal e de 
and the amount of revenue recen been establishe 
Preston Che tot mport nd exports for the twelve mont 
ended 31st Marc] t 1,187,390 t 
with 1,083,735 tons tor 1937 988,121 1936 
kxports increased by 38,021 to I 65,534 
The receipts wer £263,497 tor 19338 ( £238 243 
for 1937, and £219,316 for 1936 

Belfast Harbour Bill. 

At a special meeting of the City ( | held earl M 
was decided that the petition by the Belfast ( 
the Belfast Harbour Bil ld | reé 
the Committee which conferred wit representative ot 
Harbour Trust, stated that reement d been reach 
matters of vital importance to the Corporation and ratepayet 
It was recognised that many of the pe Cl ked for in the B 
were to enable the Harbour Trust to carry out cl 
ments to facilitate the building of larger ship 
Manchester Ship Canal. 

[he approximate traffic receipts of the Manchester Shy 
Canal for April amounted to £106,900, compared with £102,050 
for the corresponding month of 1937 The aggregate rece 


for the first four months of this year were £407,496, an increase 


of £5,437 over the correspondi period of last year 


Southampton Docks. 


Statistics relating to activities at Southampton Docks dur 
April show that during the month 1,377,571 gross tons of shy 
ping entered, compared with 1,429,352. in April, 1937 The 


: Cae, = ‘ 
decrease in the ommodated this yeat 


quantity of shipping a 
mav be chiefly attributed to the activity o 
the Coronation celebrations Compared 


April, 1936, this vear’s tonnage 


isioned in 
with the figure for 


represents small ncrTease 
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Kstuary Channels and Embankments 


By BRYSSON CUNNINGHAM, D.Sc., B.E., F.R.S.E., MAnst.C.E. 


(continued from page 207) 


The Estuary of the Ribble 










The Estuary of the Ribble affords another instance of the 
beneficial effects of training works judiciously designed. The 
construction of the walls was commenced in 18388, and with 
extensions at various dates the North wall has now reached 

roRT oF PRESTON 
PLAN OF THE RIBBLE AND ESTUARY 











point 15 mile 
tor a distane 
there is mere 
channel; be 


Plan of Ribble Estuary. 


ss seaward of Preston, while the South wall extends 
e of 15} miles. For the first 6 miles downstream 
ly a facing of rubble stone on the side slopes of the 
low this point, as previously illustrated, the walls 


are composed of dredged gravel and tenacious clay topped wit 
rubble stone. The height of the walls varies from 23-tt. abov 
Sea Low Water Level (12.37-ft. below O.D at Preston to 4-tft 


above the same level at the seaward end. 


Phe process of the execution of the work has been ttence 
DV a simultaneous deepening of the navigable channel throug 
the s ouring away of the sandy bed Certain bars or sills « 


hard material have necessitated some dredging between Prest 


and Lytham, about 9 miles seaward, but the great deepenil 
below Lytham has been effected entirely by the directive inth 
ence of the walls on the combined tidal and upland Wate! 
which have eroded the sand bank former] standing 10-ft 
height above sea low watet to sucl n extent that, to-d 
there is in places a depth below low water of over 30-ft. 

Ihe influence of the walls extends beyond their actual termi 
ation. In 1933, the line of the intended channel was oc« uple 
by a formidable sandbank. Due principally to the effect of tl 
prolongation of the South wall, a deep-water channel has bec 
formed, and where there was formerly a height of 3-ft. abov 


Sea low water leve l, there is now a depth in places ot ovel 


Mr. Howarth, the Engineer of the Ribble Navigation, to who1 
I am indebted for these particulars, estimates that the Sout 
wall extension has resulted in the scouring of 900,000 tons « 
sand. His experience on these trainin walls shows that the 


influence in deepening the approach 
yards beyond their extremities. 


innel extends about 3,06 


The Whangpoo River 


In designing the improvement of the Whangpoo River « 
which stands the ill-fated Port of Shanghai, the Whangpoo Cor 
servancy Board adopted a width of 1,400-ft. at the upper end « 
the harbour expanding to 2,400-ft. at the mouth. 
consisting of pile work, fascine-work, cai and stone 
were built in many Ihe former ship channel 
the right of Gough Island, was closed by 


] 


Training wall 
rubbl 
lving t 


and the left arr 


ssons 
places. 
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Charts of Whangpoo River in 1906 and 1935. 


Yhe 1937-8 Vernon-Harcourt Lecture of the Institution of Civil Engineers, delivered at the Institution on December 8th. 1937. 


repeated at Manchester, Newcastle, Sheffield, 





and 


sirmingham, Glasgow, Beliast, Cardiff, Bristol! and Southampton. 
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of the stream selected for improvement into a serviceable wate cutters at the toot of the e, sot material of ’ 
le eTeat difference etween the charts o S06 an 935 argillaceous character can be disintegrated to a degree com 
I} reat differ bet t ts of 190¢ 119 I] 
can be seen in the plan on page 234. In two places, the rivet patible with its passage in sus] pum] lime 
s too narrow and was widened by dredging, involving the does not permit of enterir nt comparison of the various 
removal (including deepening operations) of about 60,000,000 — types of dredgers d their perfon nd we v content 
yds. of mud.* ourselves witl mpl istrat of tual « ' dre 
operations 
- | 
Wit Sow Eee NN | - . 
‘ The Thames Estuary 
DOVE 
4-ft I he pproa ( ( te pP f | ‘ 
—_—- Pa s | est ry ot j rhe ‘ T , , 
cle —— by dred ithout , f , 
iu i ~ | | wn e ¥ 4 » . ; ( 
Is a | 
ste . 
nil a wo, | ; 
nfl dg “a | —- ' 
es | —an2.? < * - ” 
ui: 2 | — —s 
; 7 ie | 3 
ad + 3 * ° es = | 
~ 
noes wy X | 
Mii! 2 _____— -- ea @ 
pit 7 = 
+] 
| sia Chart of Yantlet Dredged Channel ey, 
et 
OV 
S-{ Although S| Der pointed out, the i t*< ( 1 
he s wil i! dditio o regulating the ourse of the water 
out estuar\ the same time, by the duced scout ctir 
( O product i deepening of the bed, vet the proces Sections of Mersey Bar 
S ( | 
hie lO nada uw the chal el be I ( ~ Ihe Oo! the f 
(i Ils ot indurated mate! | e enco ere P bye ( 
to nstitute dredge Y ope! ( rdaiti rae! oO ‘ p ‘ 
ten the action d sist 1 promoting mprovem om 
( speedy aeepen ol he cl nnel | s the a cl ‘ \ ( | 
it ¢ bles tidal ter to enter the es rv ll reater volume Au : 1924 
d so compensate ome measure fo! Vv reduc ti 1,000 L.w.QO,8.1 | 
ee pacity, which may result from training work ccompanied me dl ad ae 
d land recl matior Moreovei dre | ng is oj tance | tr) eT ‘ { 29 . Sf. NI ng ie | 
] , , , , 2 z ‘ : 
all entratine the flow in the e of the selecte ( , 
; 
bl = Ol ta ve 
y t SHALLOW CHANNELS \ ae ae : 0 
TY ; ' 1 1 ’ ; 
ac And here we come to the second kind ot dete n est rit I mbel 
- which ( | ve retcrred \ t] t of be¢ tor ( 
{ weds ot vatlol Deve opme! ship des ( ! Sv) 
uction are constantly entailing provision for deeper dt 
vater which iMortunatel > no ul ly Die 
I rivers o that recourse has to be d to at ( deepe 
Che most speedy nd di method — of ( 
reas hn ceptn . ~ stater D\ mie S ol are 
eTraulol on exte Cc St ( e more or less ¢ ( be 
hand at mos pol 5s ol commerci st ding Vine re rar : 
rivers and estuarik Except in the case of 5. or t ‘ : 
rd mate! l iT ( ce remove { Ve » tend “4 920 ’ e . 
orm, dredging in the majority of cases, certainly i ndy a a ce “~™ a, 
| 1 muddy estuaries, is constantly recurru necessity, differ “a 1933. Aprés dragage % 
L in this respect from traini works whicl re f Del j 
ent nd enduri charactet “ _ 
? aerial 
Cross Section of the Bar of the Gironde 
191 ( 
( 7 
Bucket Dredger No. 7. I . " a os : 
| water rfac eve | 
| , 
: ; of 41-1 d ‘ 1 ) | 1.H.1 
Dredging appliances are numerous and vary greatly in design 2 
aA consi Bor Bolt lv soils. the sand pump, or CDsines 160 
! apabuily. oO! Went, sanay Ou thie and pum] 3 
, ; ; ie ‘ he records ot worl 
iction dredger 1 undoubtedly, a most suitable and efficient : aa ‘ 
i | 24 hour 7,500 cu t: 4.500 ( ( Th) 
nachine, and it is capable of removing large quantities in a 73 rage: 
. . ' ( d il rard nd: 7.000 ¢ | { d 2.500 
; lort space of time, but if the material be very fine and silty : 
1uch of the quantity pumped may be lost through escape over Vi - ( : 
. . n Ol Pz | Bi rie Tv T 
oard, kor denser and stiffer material, such as clay eravel _— tl 
ind marl, the bucket or ladder dredger is better adapted, and, = : 
ndeed, a bucket dredger is a very capable all-round appliance The River Clyde 
| for the majority of situations. The scope of the suction dredger The River Clyde affords anothet nd. striki nstance of 





~_ has been greatly increased by the introduction of rotating — loped almost entirely by 


navigable channel improved and developed ( 
dredging operations, thou h in the ear tage trainil VOTK 
Nhe Port of Shanghai (9th edition) Whangpoo Conservancy Board were constructed for the purpose of contracting and I ( 


nd 1936. ing the bed. Prior to the nineteenth century e Clyde was 
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Chart showing the Approaches to Shanghai. 
merely a shallow stream, but in 1870, after works had been Bars are a notable feature of tidal and non-tidal rivers alike 
carried out, vessels 22-ft. draught were able to get up to but they are by no means universal. They are mainly found 
Glasgow, the average depth between Port Glasgow and the in connection with tidal rivers; less often in connection with 
River Cart being then 18-ft. below low water level. By the non-tidal rivers. On the other hand, some tidal rivers and 
vear 1914, this had been increased to at least 24-ft., and at the great number of non-tidal rivers possess channels, which, whil 
present day the river channel is being maintained a depth of they may be encumbered with shoals, are free from the pro 
from 25-ft. to 273-ft. at average L.W.O.S.T. so as to give a nounced obstruction of a bar. The Mersey, the Dee and the 
depth of 37-ft. 6-in. at high water. Rhone are afflicted with bars of an undubitable character; the 
A remarkable fact in the history of the Clyde is that, owing [hames, the Humber and the Severn have channels which find 
to the progressive lowering of the low water mark at Glasgow their way into the sea, perhaps through tortuous routes, but 

Harbour, it has been necessary to dredge to 36-ft. below the low without encountering a serious obstacle of this kind. 
” iter m; irk of 180 years ago, in orde rto obt:z un a de “pth ot 25- {t. A bar may be de scribed asa ridge or narrow plateau or even 


below the low water mark of to-day. 

River widening works have been undertaken from time to time 
in order to improve the bends and provide greater manceuvring 
space for tugs accompanying large vessels. One of these widen 
ings at present in hand involves the removal of 800,000 tons of 
material. 

BARS 
We now proceed to discuss the third and last important defect 


of certain estuaries, viz., that of a bar 


a succession of one or other or both, 
mouth of a river, often more less in a 
line, forming an elevated mound rising 
above the general level of the floor on one side of the 
river bed on the other. It is only when the bar rises to such 


height as to reduce the depth of water below the requirements 


extending right across the 
roughly circular out 
somewhat abruptly 


or 


sea and 











Dredger “ Pierre Lefort” working in a swell. 








of shipping that it demands treatment as an_ obstruction to 
navigation, 
Origin of Bars 

The causes and origin of bars have been 
much debated and very conflicting views 
have been expressed on the subject. All 
rivers are more or less silt-laden, and most 
of them convey to the sea enormous quanti 
ties of detritus and alluvium which have been 
eroded in passing through their basins 
While readily transportable by the normal 
force of the current in the river’s downward 
course, the material is no longer so mobile 
when the river encounters slack or inert 
water at its mouth. Accordingly, it settles 
and accumulates, and in the case of tideless 
seas produces the peculiar deltaic formation 
so well illustrated by the mouths of the Nile 
and other Mediterranean influents. But this 
phenomenon, though sometimes adduced as a 
reason for the creation of bars, is not an 
adequate explanation of bars in tidal rivers, 


where the interplay of ebb and flow not only 
provides no prolonged period of slack water, 
but even changes daily the locality of the 
tidal nodes where slack water momentarily 
prevails. 

A theory 
distinguished 


forward 
now 


has 
port 


been put 
Engineer, 


by a 
some 


ase Gaa 
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Estuary Channels and Embankments—continued 
- time deceased (a former President of the Institution), pate, whereas the natural condition of most. bars is fairh 
in a Paper* read before the British Association in 1895, — stationary. 
that bars are merely the natural fan-shaped contouring The most satisfactory general explanation which | ve Set 
of a river outlet. Taking as his illustration the simplest form put forward, at any rate for river mouths in Great Britain and 
of channel coursing through banks of sand and forming a_ on the Atlantic littoral, is that which connects the bar with the 
right-angle with the contour of the outer slope, Mr. A. G. phenomenon of littoral drift Passing continuously ong a 
Lyster said ‘‘ the general fall, or slope, of the banks will be  coast-line, the drift trails across ‘ iouth of 1 interve g 
dially from apices near the centre of their areas on either side = Tiver in a track, the position of i s determined | he 
| of the channel, and their slopes will be considerably increased Joint action of the rivet d sea currents This explanation 
the immediate neighbourhood of the channel. The inter- Would appear to be supported by the nature of the mater ot 
ection of a channel of the section shown in the diagram with Which a number of bars are composed. If of fluvial orig 
the material at the bar would be m silt d all I The 
A a Mersey Bar consists almost entire ot tree nd of 
settiba ust re degrees ot coarseness that « he oute! slopes De finn ‘ 
NES SN mixed with mud, the coarsest d clean being found « é 
—<$<——————— Inner slopes Che bar of the Gironde abounds narine 
SECTION W& 2. ? 
WATER CHAnwE? | + rel 
sa SAN KS ~~ y eB 
| | 
te P| tee an 
} < 
Gec celince ¢ & 
= i o th ay Lh». 
I} < \ chile Yi 
le ~ 
2 — rw 
| | \ : ciate oat 
J} | | ———_-— Dredger ~ Pierie Lefort. 
Hit | ; Bais Diagram showing supports of Suction Tube 
i es Se oe 2 ae Sf) | — 
4 » 
Ht | men : paves 
a 1j-—_ fore e of I \t ( 
a er ese y | \ a cre ( ( 
| o s ¢ ( Tt ( | 
_y | _ e elements are 
|’ Poware ( 
aaiitesill %, | [_ - er and fine esp 
' 4 ‘ gle. Then, on the 
SE ™ « -_——__———_ = - = — = ( Otte { aTe 
.¢ ( ele 
nd — — —- ————— enn sstacle formes 
th Simplest form of Channel Coursing through Banks of Sand. pos 
or ( ( 
ile he outer slopes of the bank, would, if it were effected by e power of fey 
oO uman agency, and a uniform section maintained throughout 
he esult in a ‘‘groyne’’ or curved line of intersection, represented The Yangtse Bar. 
he ry A, B, ( When, however, in the case of rivers, the forma The re CK 
id ion of the channel is effected by hydraulic agency it must, as vers pplicatic 
ut result of natural laws, take a different form. Supposing the Yanetse Rive 
olume retained by the channel to be constant throughout its ith patches of elutriat D iSnatent 
eT? ength down to a line of section drawn across the channel from points out have a definite | 
iT \ to C, it will be obvious that below that point, the waters Yanetse is shown in the e YSe | ‘ ( 
it vhich it carries can escape laterally across the line of inte1 the main sl ipping re ‘ 
ly ection A, B, C, before referred to; consequently, if a number — kynown as the Fairv F] , 
i f sections be considered between A, C and B, there will clearly miles wide. and the | 
a « less water available for the maintenance of each successive about 20 miles Over , 
ts ection between those points; and, taking into consideration the 
to relations of the velocity and material in suspension, there must View 
e€ as a consequence a eradual reduction of sectional area and Herbour A \ NVIT. pp. 
consequently, a rise of the bottom of 
- he channel between A, C and B.’’ 
on I have given the explanation ver 
ll atim in the writer’s own words, 
= Ince it Carries weight in view of his 
; ong experience of the Mersey Bar, 
n ut I am bound to say that it is a 
: theory which does not commend 
J tself to my judgment, for it takes 
d lo account of the erosive and dis 
’ persive action of the currents in tidal 
+t waters. Moreover, the rise in the bed 
* of the channel at the bar is not 
a radual, as implied in the theory 
‘“ ibove stated, but generally abrupt. 
" Other authorities have attributed 
sl the formation of bars to wave 
ction, apparently ignoring the fact 
" that storms are intermittent and, for 
long periods in the summer season 
. somewhat rare, so that a bar formed 
by wave action would have abundant 
Mt opportunity to subside and dissi- 
' 
*“ Dredging Operations on the Mersey 
1 Bar” by Anthony G_ Lyster. Dredger “ Pierre Lefort,” Suction Tube and Lifting Gear. 
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Entrance to the Gironde Estuary. 
times only 18-ft. of water. The policy pursued by the Whang Lévéque, the Engineer-in-Chief and Director of the Port ot 
poo Conservancy Board has been to dredge a navigable channel, Bordeaux, records that waves frequently broke over the bow 
1,000-ft. wide, with a depth of 9-ft. below the crest. of the vessel, which were no less than 6 to 9 metres (say 20 to 


Other exceptional instances of bar formation must 


be men 
tioned. There are in certain rivers, bars of indurated material 
of a permanent character, such as rock, boulder clay and con 


glomerate. These evidently have a remote origin and are due 
to primeval ecological causes. 

While it scarcely seems possible to find a single comprehensive 
solution of the problem of the existence of bars, the main 
point to an engineer is the practicability of their removal, or 
truncation to a level consistent with safety of transit by ship 
ping, and here recourse is again had to dredging and to training 
works, 

Bar Dredging Plant 

The conditions of dredging operations are much more exact 
ing at an exposed situation, such as the estuary mouth, and 
they are subject to more frequent and prolonged interruptions 
due to bad weather. In particular, the pipe of the suction 
dredger, or sand pump, is very vulnerable, rendering it difficult, 
and often impossible, to work on account of a swell. With the 
aid of telescopic pipes and flexible joints, however, much has 
been done to enable suction dredgers to adjust themselves to 
the rise and fall of the sea, and to be independent of moderate 
variations of level. The ‘‘ Pierre Lefort,’’ working on the bat 
at the entrance of the Gironde, has shown herself capable of 
functioning when waves exceeded 113-ft. in height from trough 






30-1t.) the depth to whic! 
she was loaded. 

Ihe nature of the articulations in the two suction pipes of the 
‘* Pierre Lefort so great a 
of action is maintained in a rough sea [he illustration on page 
237 indicates that intermediate support is afforded to the pipe 
It will be that there 
universal ball joint, supported by gimbals, at two-thirds of the 
depth and two other semi-flexible couplings, with rubber sleeve 
strengthened by compressible steel bars 

The ‘‘ Pierre Lefort dredger of the Trailing Suction 
Flexible Head type with a hopper capacity of 2,610 cu. vds 
and a dredging rate of 3,300 cu. yds. per hour, working = in 


above water line, according to the 


is of interest in showing how range 


at three points of suspension. seen is 


Is a 


material of varied character. It is designed for a maximum 
dredging depth of 65-ft. and the I.H.P. of the Diesel electric 
pumping engines is 2,000. It was built by the German firm 
Deschimag, in 1934. 

More recently, a larger suction dredger, the ‘‘ Chien She, 
has been built by another German firm—Schichau—and | sup 
plied to the Whangpoo Conservancy Board for work on the 


Yangtse Estuary. It of the Drag Suction Scooping Head 
type, and has a hopper capacity of 3,700 cu. yds Ihe dredg 
ing rate is 8,000 cu. yds. per hour, working in firm mud, which 


includes as much as 60 per cent. of hard sand. The dredging 


is 









































to crest, and, even at times, when they reached 13-ft. Monsieut depth is 45-ft., and the machinery is steam driven with pum] 
HEURES ing engines of 2,400 1.H.P. 

Fi | | | a. I TE a Due note must also be taken of 
f the ‘‘ Leviathan in the service of 

! Avant pleine mer Apres pleine mer the Mersey Docks and  Harbouw 
14 Board and working on the bar of 

f the Mersey Built so far back a 
Cae | 1909, it is still the largest suction 

m s &| dredger in existence, with a hoppet 

woo | : & capacity of 6,700 cu. yds though 

2B » g| its rate of working, 8,000 cu. yd 

w"Z , é @} per hour is only about the same 
gre ;'? : ——— that of the ‘Chien She.” It i 

wer” as ace e} <Faaemew vy cunaen a fine vessel, 465-ft. long, built by 
Nrmente' au eer srt ps 3 } 53 —Oneuen «1 gunges ae Cammell — Laird of Birkenhead 

; sis | 24s ey! t | steam driven with pumping engine 
Payee Pe rhas tord q , ot 2,800 LAP. and capabl ot 

a 2 45 , OlMns | 7 ‘ 
apres cett : v ho (Ves heures sont rapporiees é /heure oe a pleine mer: Heure O rotten od pe oa = ond in th 
waaet +R 225 '3 F : - rhe enormous quantities of mat rial 
— re. ke Lévathan| 150 which have to be dealt with in 
e.._j k: eds de pilole adeples av Havte Myeshe L £m deepening the crests of bars may bk 

gre - devant les he , suns Gunns came eamene f Pde ete gauged from the following | figure 
cee To relating to the Mersey. Work was 

es Gurees 3p e Pate a a | | _| s 2 commenced September, 1890, and 
Period of Navigability of the New Channel. from that time to the end of last 
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year (1936) there had been removed over a hundred million 
tons (104,951,880). If, in addition, the dredging of the oute1 
hannels be taken into account, the total reaches 529,774,020 


Is. 

Che improvement which has been effected by dredging opera 
tions on the Mersey Bar is very remarkable. A depth of 12-ft. 

er the crest in 1890 was increased to 27-ft. by the vear 1897 

d with some inevitable fluctuations, the depth has been main 

ned between 24 and 27-{t. ever since that date. It is obvious 
of course, that as the crest of | the bar is lowered, turther 

creases in depth involve greater areas and quantities of dreds 

and are more difficult to obtain 


The Gironde Bar 
The New Great West Pass at the entrance of the Gironde 
own in the plan on page 238, is a cut 4 km. (23 miles) in 
ngth, over an effective width of 2,000-ft., in which there is 
pth of water of 293 {t. below zero of marine charts and, tor the 


reater poruion the depth is more than 383-ft Ihe zero lies 
low low water level by 18-ins. to 8-ft. according to the tidal 
efficient. The cut has maintained itself for three years with 
maintenance dredging, and the situation at the present time 
that allowing 5-ft. below the keel for clearances ind ‘scend 
e to vertical wave motion, the Normandie with loaded 
ught of 36-{t. 9-in has available a pel od of 6; hours o1 
p tides and 6 hours on springs within which to traverse thi 
. Phe ‘S Bremen and the europa with draught of 
tt can count on at least 77 hour to enter o1 leave thre 
ronde, Ihe diagram on page 238 shows the relative dur 
passage periods for springs and neaps and with alter: 
( scends of 5-ft. and 8-ft 





The National Harbours Board of Canada 


Excerpts from Annual Report for the Year 1937 
ij f 


During the vear the harbour of Churchil na thy rain cle 
it Prescott and Port Colborne were added to the facilitic 
cr the management of the Board 
Traffic 
Water-borne cargo tonnage landed from nd loaded to 
el in harbours inder the urisdiction of thie Board 
2,195,291 tons in 1937, as compared with 30,824,784 tor 
936, the increase being 1,370,507 tons, or about 4° per cent 
is gain in traffic, following immediately upon an increase of 
1,064,535 tons, or 15 per cent shown in 1986 over the cars 
ive moved in 1935, can be regarded with satisfaction, pat 
larly in view of the situation which prevailed during 1937 
th respe t to the movements of wheat, the tonnage of whicl 
vards and outwards howed a deere e ol 2,079,090 tor 
mpared with 1936 \ ndicated above, this lo n traff 
more than offset, taking the harbour is i vhole | 
reases in the movements of other « mmmoditic In everal 
the harbours, however, the decrease in movements of wheat 
sufficient to outweigh the gains in other traffi nad the 
owed a drop in total tonnage s compared with 1936 Phies« 
cre the harbours of Quebec, Churchill and Vancouver \ll 


her harbours showed increases in cargo tonnage 

An analysis of the statistics for 1937 indicates that domesti 
iffic recorded a greater gain than foreign traffic, the forme 
owing an increase of 836,805 tons, or 7 per cent over the 
ures for 1936 whereas foreign cargo lonna ve Increased 
133,702 tons, or about 3 per cent. 

Phe number of arrivals and departures of vessels at harbour 
nder the jurisdiction of the Board was 80,278 in 1937, as com 
ired with 73,094 in 1936 Ihe aggregate net registered ton 
ige of such vessels, however, was lower in 1937 than in tl 
revious year, the respective figures being 65,785,103 for 1937 
nd 67,408,950 for 1936. 

The following statements summarize, by harbours, the volume 
shipping and the water-borne cargo tonnage in 1937, with 
responding figures for the previous year: 


{ 


SHIPPING TOTAL ARRIVALS AND DEPARTURES 


1937 1936 
Number Net Number Net 

Harbour ol Registered ol Registered 

Vessels Ponnage Vessels Ponnage 
Halitay 6.479 8.100.797 6.094 7I295.916 
Sait John 1.203 9 005.643 3.903 LS3O8S84 
Chicoutimi $23 117.340 106 85.026 
Ouebec S268 8.216.532 6,204 S.169.819 
Three Rivers 3.097 4.727.463 1.180 3.743 48 
Montreal 9.965 16.389.758 12.906 19,089,394 
Churchill 28 19,806 6 92 806 
Vancouver $5,215 23,207,764 39345 23.871.557 
Total S0.278 65,785,103 73.094 67 408.950 





WATER-BORNE CARGO TONNAGI 
Basis Pons  W. (2.000 Tbs.) or M 


Inward Outward Potal Potal 

Harbour 1937 1937 1937 1936 

Dons Pons bons Pons 
Halitay 1354412 141.797 2 376.209 2 1404S 
Saint John 14.442 1.244.070) POISATZ 1.724.361 
Chicoutimi 111.91S how 116.452 7.244 
Oucebe 1.228934 10.897 1.685.591 1.Sob.142 
Three Rivers 1.96401 TY OAD , O96 O36 1ov4.o24 
Montreal 10.07 3.925 6.290.111 16.309.034 1587 12 
Churchill 2104 19.00 21.04 151.129 
Vancouver 1.176.003 2736120 6.912.123 ob.tt4 

Potal 1937 19.6960.937 12.9584 r2. 199.291 

Potal 1936 1S.137.452 12.087.332 WESJ4 784 


> 
CCV INGE 


Revenues and Expenditures 


Opcrating revenue 1937 of rs of H 
John, Chicouti () Phree R AY! \ 
ce VC mounted te SS V6? 2Y 1 1 ‘ { SS 0820 GOO 
in 1936, she 31,62 
Cp | nad J »4 V6S 
t 94,494,713 LOSE 9G O38 
ent The ct $993 ade 
compares 3.535,88 
mproveme Ot 5457.659 ; 
\fter taki 
lor cre 
eho tor these ‘ ) 5 4 QRe 
pares ith SO.S76.5S82 196 
educt { $448,594 
Operati reve ( O37 
», on ee 100 129 
npared wit >445 S38 LOS [ SYS5S8 JOS 
( ' a { 
! rite {7y i Q 
~487 667 193 Qi) ] 
( ( ( {7 GRY 
1937 compares { $388,047 193 
Belfast Harbour Commissioners 
Excerpts from the Annual Report for the Year 193; 
| ~ 3) 
‘ { £337.0 10 ( r pr 
17s. 5d d ' £1) G30 9. 7 
the ual al | 
b } Account ri | | \ 
Phe net register 
$570,217 1 
ceeding the ree 1934 = 
The to ¢ ol ( {S768 
lo being 19,574 t 1 O46 
New tonnage 
Harbour Estate: anc 
of 41,627 tons gro ( $852 1 t 1 te 
Four triple electric t Dol ! ! {5 
provided at Don 1 for th ( \| 
Scottish Railway Co Hy ! Steal rl 
have been made for the erect { { { ‘ 
nd one single vib 1-t electric c1 ( for the Belfast. Ver 
nd Manchester Steat » ( te d one 7 
luffng electric crane for the Clyde §S ( Lt | 
additional 5-tons electric I ‘ ere I ded at Ouvet () 
for the benefit of the co track 
An extension of the | tO of the Pollock Doc] 160) 
(with a depth ot 30-tt t rdinar ow water } 
menced, and a site ayjou the exte on | been le ‘ 
Messrs. R. & H. Hall, Ltd., Gi Mer its, who are e1 
a large grain silo thereor 
A timber whart, 20-ft de, extend from the Clare 
Dock entrance to the Sout end ot t t doc} et ‘ 
structed in front of the existi qu nd the additior ‘ 
thus available has attorded relief. t trath Is] thie 
between the dock and Done, Quay Shed 
Phe McConnell Lock and Weir on th River Lag vere 
opened on the 30th November, 1937 nd in accordance th the 
provisions of the Belfast Corporation Act (Northern Ir d 


1924, the Harbour Commissioners have undert Ken) the 
working and management of the lock and weit 

As the Board s powce! IT\ It ( 
under the Belfast Harbour Act, 1918, will expire in July, 1938 


a Bill is being promoted in the present Session of the Parl ( 
of Northern Ireland to secur continuance of those power 
respects works not yet completed, and the opportunity ell 


utilised to apply for statutory authority to execute additional 
works and for other essential matters 
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The Estuary of the River Mersey’ 


Effect of the Discharge of Sewage on the Conservancy of the 
River 
(COMMUNICATED) 


In a report recently issued as Water Pollution Research 
Technical Paper No. 7, by the Department of Scientific and 
Industrial Research, a detailed description is given of the results 
of a chemical, hydrographical and biological investigation of the 
effects of the discharge of crude sewage on the amount and 
nature of the deposits in the Estuary of the River Mersey. 

For many years the possible effects on the conservancy of 
the Estuary of the direct discharge of sewage from a population 
of nearly one and a half million people has given rise to much 
controversy among the local interests concerned. To facilitate 
the passage of ocean-going ships the sea channels in Liverpool 
Bay have been deepened considerably by dredging, which has 


been carried out continuously since 1890. It had been sug 
gested that the nature of the material deposited in these 


channels was so altered by the presence of sewage in the water 
as to increase the difficulty of dredging. Above the Narrows, 
on which are situated the extensive systems of docks of Liver 
pool and Birkenhead, is a tidal pool. The upper part of this 
tidal pool is navigable only at high water, and contains large 
areas of banks of mud and sand. The maintenance of the tidal 
capacity of this pool is considered to be of great importance 
since the water which flows into it on the flood tide and out on 
the ebb passes through the sea channels in Liverpool Bay and 
helps to maintain their depth by its scouring action. The 
capacity of the Upper Estuary is such that at high water of 
spring tide the volume of water is about 1,000 million cu. yds 
During the period 1906 to 1931 the capacity decreased by 
approximately 52 million cu. yds., and it was suggested that 
this was due to the presence of sewage, which had caused the 
deposition of mud of so glutinous a nature that it was not again 
eroded by the tidal streams. 

In 1932 the local sanitary authorities and the authorities and 
companies interested in the navigation of the Estuary invited 
the Department of Scientific and Industrial Research to under 
take an investigation into the effect of the sewage on the amount 
and hardness of the deposit in the Estuary, and agreed to pay 
the whole cost of the work. In reaching this decision to co- 
operate in obtaining an authoritative pronouncement on_ the 
scientific facts, the Merseyside Authorities and Companies set 
an excellent lead which might well be followed by others in 
dealing with controversial problems affecting many interests. 
The Merseyside Authorities and Companies initiated what is 
likely to be considered a classical investigation. 

In 1933 a laboratory was set up in Liverpool, and two boats, 
specially designed and equipped, were built for the purposes of 
the investigation. The investigation occupied four years, and 
Was made at a cost of about £26,000. 

Records of hydrographical surveys of the Mersey made by th 
Mersey Docks and Harbour Board at regular intervals since 
1861 were examined, with other hydrographical data, to deter- 
mine the positions and levels in the Estuary at which accretion 
and erosion had occurred during this period. The quantities 
and nature of the sewage and principal trade wastes discharged 
into the Estuary were ascertained, the concentration of polluting 
substances in the Estuary water under different tidal conditions 
was determined, and an estimate was made of the length of 
time spent by polluting substances in the Estuary before passing 
The concentration of mud and silt eroded by the 
tide trom the bed and foreshore of the Estuary and carried in 
suspension in the moving water was determined. Numerous 
laboratory experiments were then made to observe the effect of 
sewage on the rate of sedimentation of mud and _ silt under 
conditions similar to those which occur in the Estuary. The 
factors studied included concentration and state of division or 
coagulation of the solids, depth of column of water through 
Which sedimentation occurred, temperature, salinity of the water 
and addition of different proportions of sewage and of suspen 
sions of cultures of bacteria derived from sewage. In some 
series of experiments, samples of saline water containing mud 
and sewage in suspension were stirred at different speeds before 
the rate of sedimentation of the solids was measured, in order 
to reproduce the conditions which occur in the Estuary, where 
water containing silt, mud and sewage solids in suspension is 
carried to and fro by the tide. 

Numerous samples of mud and other solid matter for 
examination were collected from different parts of the Upper 
Estuary of the Mersey and from Liverpool Bay. For compari- 


out to sea. 


Our readers will find in the May issue charts of Liverpool Bay 
and the 
Estuary 


Estuary of the Mersey in the Vernon-Harcourt Lecture on 


Channels and Embankments. 
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son, samples were also collected from relatively unpolluted 
estuaries and marshes in Norfolk, Suffolk, Essex, Devon, Mon 
mouth, Cheshire and Lancashire in England, from the Firth of 
Tay in Scotland, Lough Foyle in the north of Ireland, from 
estuaries in Eire, and from the bed of the Irish Sea. The con 
centration of organic matter and the principal inorganic con 
stituents were determined by analysis, and the relative resistance 
of the different muds to erosion by a moving stream of water 
was observed. 

Source of Mud in Estuary 


As a result of the investigation, it was concluded that the 
most likely source of any new mud which might enter the 
Mersey Estuary is the bed of Liverpool Bay and the Irish Sea 
Approximately 30 to 40 million gallons (180,000 to 240,000 cu 
yds.) of sewage are daily discharged directly into the Estuary 
The concentration of sewage in the greater part of the Estuary 
water does not exceed 1 per cent. by volume, and in no con 
siderable volume of water does it exceed 5 per cent. The 
quantity of inorganic suspended matter discharged in_ the 
sewage in a year is less than 25,000 cu. yds., or 0.0025 per cent 
of the capacity of the Upper Estuary 

The concentration of organic matter 
was found to be approximately the same as 
samples of mud from the bed of the Irish Sea, 
Bay and from the relatively unpolluted 
Sewage, in the concentration in which it is present in the Mersey 
has no appreciable effect on the intertida 
deposits. Mud carried in suspension in the water Is 1 
the form of comparatively large flocs, and in 
rate of sedimentation is not affected by sewage in the 
trations present. The resistance of Mersey mud _ to 
water is about the same as that of mud of similar compositiol 
from relatively unpolluted localities, and experiments showe« 
that the resistance to erosion is not appreciably affected by 
sedimentation from water containing sewage in the concentra 
tion present in the Estuary of the Mersey The extensive inte 
tidal deposits of mud in the Upper Estuary of the Mersey are 
not stable but are rapidly eroded when exposed to the ful 
strength of the tide; their relative stability during recent years 
has been due to the fact that they have been separated from 
the main channel by banks of sand so that they have not 
usually been exposed to rapidly moving water. During the 
investigation, about half a square mile of mud bank was washed 
away owing to a change in the position of the main channel 
the volume of mud eroded was 6 to 7 million cu. yds. 

Detailed examination and analysis of the records of the 
Mersey Docks and Harbour Board showed that there is no 
evidence of an increase during recent years in the difficulty of 
dredging in Liverpool Bay. The capacity of the Upper Estuary 
in 1936 was about 12 million cu. yds. greater than in 1931; the 
capacity in 1936 was about the same as in 1871, although con 
siderable fluctuations in capacity had occurred during _ this 
period. A reduction in capacity during the period 1906 (when 
the capacity was unusually high) to 1931 was due mainly to 
the deposition of sand in the deepe r parts of the Estuary and 
not to the deposition of mud. 


in mud from the Mersey 
that in- similar 
from Liverpoo 
estuaries examined 
composition of the 
Estuary 
this condition its 
concen 


erosion by 


Result of Investigation 


In direct answer to the terms of reference, the Report states 


the crude sewage discharged into the Estuary of the Rive 
Mersey has no apprec lable effect on the amount and hardness 
of the deposits in the Estuary.”’ 

Although the discharge of sewage into tidal waters has beet 


discussed from many standpoints in different parts of the world 
during recent years, comparatively little information on the 
effect of sewage on intertidal deposits has hitherto been avail 
able. The present investigation was not concerned directly with 
such problems as the effect of sewage on the sanitary condition 


of the river and foreshores nor on fisheries, but was directed 
solely to the study of the effect of sewage on the conservancy 
of the Estuary. Local authorities who discharge sewage into 


tidal waters, and authorities responsible for the conservancy of 
rivers, will find the results obtained and the methods used of 
great value in studying similar problems on other rivers. 
Much of the work described in the Report, particularly that 
dealing with the conditions affecting the rate of sedimentation 
of suspended solids, is much wider interest since 
sedimentation is an essential process in many methods of treat- 
ment of sewage and trade effluents, and of water for domesti 
supply. 

[he Report is published by H.M. Stationery Office, price 30s. 


also. of 








The Institute of Transport. 

Mr. Gilbert S. Szlumper, C.B.E., the General Manager of the 
Southern Railway, has been elected President of the Institute 
of Transport for the year commencing October, 1938. Mr. 
Szlumper, who is a Foundation Member of the Institute, served 
as a Member of the Council from 1924 to 1927 and from 1929 
to 1932, and as Vice-President from 1932 to 1925. 
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Harbour Accommodation 


Services and Charges in Relation to Coasting and Overseas Trade* 


By H. HOPPERTON, M.Inst.T. 


REAT BRITAIN is geographically a small country 
with an extraordinarily large number of harbours all 
around the coast of the island. There are 70 com- 
mercial ports, of which 40 accommodate overseas 

ipping. Of these the 20 larger ports accommodate about 75 
r cent. of the shipping of the Kingdom. Many ports in the 
aller category serve a local community or district. There 

40 ports in the United Kingdom with ol depots Twelv 

cross-channel ports with passenger services to or from 
ince or Ireland. The great majority have been long estab 
hed, charters as old as 1805 being held and the statutory 
wers to charge dues were generally obtained about 1847. The 
tional importance of our harbour systems, large and small 
ng maintained and organised to meet modern requirements 
| not be disputed and is currently being given attention in the 


} f ircl 
cst CICS. 








S.S. “ Boscombe Chine.” Vessel in dock 30 days. 


\n interesting report on the accommodation of the smaller 
rts has recently been published, and the writer does not 
refore think it necessary to say much about accommodation. 
e report suggests that a coasting port should at least pro 
le on any tide for vessels drawing 14-ft. It might here be 
d that in Scotland alone there are 11 ports which can take a 
p drawing 14-ft. at any time, irrespective of tide, and that 
modern coaster draws only 11-ft. loaded with 400 tons 
is possible that a few coasting ports which have a useful trade 
ht justifably obtain the assistance of grants for improve 
nt, it not being practicable for ordinary commercial finances 
be obtained, nor is it likely that municipal or county authori 
lately authorised by Parliament to take over the responsi 
ties of ports will ren rally do so_ without financial 
ouragement. 
Traffic Concentration 

ne or two lecturers to the Institute have very delicately 
isaged an absorption of the trade of the smaller ports by 
few larger ports. Perhaps it has not properly been appr 
ted that ports do not make their trade. The trader in the 
ility actuates the growth of a port. The shipowner of to-day 
s a large port so long as, and no longer than, trade flows 
ough that port. The merchant adventurer who carried his 
n cargo in his own ship in the days when harbours’ wert 
med to make a home for his trade has nearly entirely dis 
eared. 


Paper read before the Institute of Transport on Feb. 14th, 1938 


Sir David Owen 
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Charging and Accommodation: 


In any attemp to CN e 1 
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Harbour Accommodation—continued 


(j) Whilst in many ports the scale N.R.T. dues bears some 
relationship to voyage distance, distance does not now as it 
once did determine the vessel’s stay in port. 

(k) Ship freights fluctuate substantially, and dock dues 
are stabilised. Ports do not make substantial profits, and a 
ship, however marvellous, is no use without a harbour. 


The writer will endeavour to justify the following submis 
Firstly, that the basis for charges for accommodation 
at the ports in the United Kingdom should be modernised; 
secondly, that an examination is desirable as to whether any 
corporate standardisation of principles of applying tonnags 
charges at ports could be agreed. 


sions: 


Dues on Vessels 

The writer recognises the difficulty lying in the way of arriy 
ing at any general conclusion. Each port has its own history, 
constitution and policy. Each port has its own peculiar rela- 
tionship to its neighbouring ports. Some ports seek trade, some 
ports have trade thrust upon them; some ports exist financially 
as ports; some are municipally aided; others are feeders to other 
forms of transport. Some ports expend huge sums annually in 
dredging to maintain access; some ports deal almost entirely in 
cargoes of low value, e.g., coal or ore; some ports have estab 
lished regular shipping services, others have none and cater 
for tramp shipping with its extreme irregularity. It may be 
certain, therefore, that no one standard rate could equitably be 
adopted throughout the ports of Great Britain. It is not so 
certain, however, that a new basis of charging ship’s dues is not 
required in order to enable port authorities to fulfil their 
obligation to treat all equally in like circumstances. Despite the 
many variations there is one factor, and only one, commonly 
adopted in British ports, and this factor—net register tonnage 
is by no means an exact standard. 

Tonnage dues levied on ships are a form of rent. The value 
of berthage rented may primarily be measured in terms of length 
of ship, depth of water, time of occupation, cost and mainten- 
ance of quays and dock gates, and service. The basis on which 
dues are charged at the majority of U.K. ports does not pre 
cisely take time or period into account. N.R.T. does not define 
the capacity for carrying cargo and passengers. A vessel certi- 
hed tor 1,500 passengers may be of less register than a vessel 
certified for 1,000 passengers. (See Appendix 4). The accepted 
system of charging does not take into account the earning power 
of the a vessel carrying gold or grain is charged the 
same as a vessel carrying ore or manure. 


The Time Factor 


Of these anomalies, the greatest is that the time or duration 
of occupancy is either unrecognised or it is asumed the vessel 
may require to stay in port for 30 days. The adoption of this 
period may have been good practice in the days of early sailing 
ships arriving with unsold cargoes which were disposed of in a 
retail manner. Many ports have legal power to deprive a ship 
of berthage in favour of another ship if reasonable use is not 
being made of the accommodation. This is a negative power 
rarely used, but a basis of dues containing a positive encourage- 
ment to ship dispatch might be of mutual attraction to harbour 
authority and shipowner. Credit must, however, be given to 
at least two ports in this country which have, contrary to the 
general practice, recognised the time factor in basing dues on 


vessel; 


shipping, if only, as in these instances, the basis applies to 
vessels with passengers. The time factor is frequently recog 


nised at ports abroad. 


Register Tonnage 

What is the derivation of the term ‘‘ register tonnage ’’? The 
word ‘‘ tonnage ’’ is supposed to be derived from tun, which is 
a large cask of wine holding 252 gallons of wine, or 216 gallons 
of ale. Tonnage is supposed to be the carrying capacity of a 
vessel. A register ton is the measure of a ship’s internal cubical 
capacity in units of 100 cu. ft., as ascertained in a manner pre 
scribed in the Merchant Shipping Act, 1894, in Great Britain, 
and in other countries by statute. 

Net register tonnage is the calculation certain 
deductions for space occupied by engines and crew’s quarters, 
the figure giving a rough measure of the capacity of the ship 
for cargo or passengers. The tonnage of war vessels is their 
displacement, equal to the weight of water displaced by their 
flotation. 

Whilst it may be true to say that the cost of accommodating 


2TOSS less 


extremely large vessels has in some _ ports reflected on the 
charges levied on coasting vessels, it can be recorded that 


generous treatment has in the past generally been accorded to 
the coasting vessel by port authorities. Usually no differentia- 
tion is made in the statutory maximum tables between coast- 
wise and overseas vessels, but in practice port authorities grade 
the charges according to the distance sailed which is relative to 
the freight earned on the voyage. This practice begins to fail 
with ships principally carrying passengers, which tend to become 
more and more luxurious and in the building of which the 


30ard of Trade properly prescribes safety requirements wit 
consequent increase of tonnage in proportion to their capacity 
to carry without necessarily requiring more berthage or accon 
modation at the port. 

In searching for a better basis than the charge per N.R.1 
the special claim of regular service vessels should be recognise¢ 
A new formula might be based on per foot of quayage per da 
for irregular shipping, and per annum for regular service 
scaled on three grades of depth. It is interesting to exami 
the basis of charging for berthage at perts abroad, and the fe 
examples quoted show an attempt to fit the rate to the facilit 
for the period for which it ts taken by the occupier. 
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Westwood Grab discharging Scrap Steel from U.S.A. 


Overseas Practice 


The newer ports in the world recognise the time factor al 
the older established ports do not. Exceptions to the practi 
generally adopted in the United Kingdom are as follows: Lago 
Nigeria: Berthage dues $d. per N.R.T. for each 24 hour 
New York: a daily rate per ton higher for shedded berths tha 
Halifax: dues per day, rate on gross tons 5! 
per cent. reduction for 12 hours or less. Java, Tandjong Priok 
i rate per day, regular ships a yearly subscription. Seattle: dus 
are not levied con vessels or cargo, stevedoring rates per ton « 
cargo are inclusive of all port costs. New Zealand ports: da 
basis and a rate say six times the minimum for regular shippin 
per annum. Capetown: N.R.T. dues covering 10 days: a 
Union of South Africa ports have the same rates. 


for open wharves. 


Exceptions in the United Kingdom 

The following are a few examples of how ports in the Unite 
Kingdom have attempted to meet new conditions and apply tl 
time factor:—Leith: to encourage regular overseas trade sul 
stantially reduced N.R.T. rates after eight voyages in a ye: 
have been paid at a full rate. Greenock: after 30s. per registe 
ton has been paid by coasting vessels further arrivals durin 
the remaining part of twelve months are exempted from pay 
ment. Southampton: tonnage rates on vessels varying accor‘ 
ing to time in port, scale providing a rate for 3, 6, 9, 24, 48 
60, and 72 hours. Belfast: on passenger vessels in port for les 
than 7 hours but without right to quayage or a_ stated fixe 
berth, a substantially reduced charge per N.R.T. 

Firstly, the present system of charging dues in the Unite 
Kingdom penalises the shipowner who renews his fleet wit! 
vessels designed to give speedier and more attractive travel. H 
is required to pay, say, 50 per cent. more for the same bertl 
age accommodation. Secondly, under the present system 
many U.K. ports the regular service vessel is charged the sam 
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Wit 
icity rate as would be levied on a foreign owner making one voyage or discharging part cargoes, a recognition that the ship will also 
‘on in twenty-five years. pay tonnage dues at other ports before complete cargo is loaded 
. Or discharged. 
27 Aliocated Berthage and Commutation of Dues Incidentally, it might be explained that the port at which tl 
cael In Great Britain it is customary for port authorities to enter ship’s cargo is loaded at or for determines whether coastwise o1 
da nto agreement with shipowners who maintain regular steamship foreign dues are chargeable. e.: teamer arriving at G 
sn rvices to and from specified ports. Agreements providing for trom Liverpool, with carg oader t Capetow 
nin the allocation of berthage for the service and the use of quay foreign dues 
fon e and sheds are fairly common, whilst in only a few ports Abatements or low rate re ¢ ( ‘ 
ilit e commutation of tonnage dues on a pe riodical basis is also for coal or oil bunkers re 1) tore r for rep 
reed. Ihe allocated berthage is essential to ensure prompt Vessels arriving fe ( 
commodation on arrival of the vessel. Secondly it is ot port dues 
a utual advantage to the shipowner and port authority — to ~ Allocated berthag 
courage the development of traffic by the offer of regulai Exclusive use of qu rged 1 
rvice and accommodation Ihe steamer on the regular service 
ns Whether full or only ps rtially full, and the business cannot Dues on Cargo and Passengers 
ways bear the full tonnage charges pi vable by irregulat ship Dues are invariably levi ; nage 
ng. It requires to be appreciated that a shipowner of British por Cargo carrie 
foreign nationality may use a particular British port for one to a charge At the port ( ter 
eck only for a ship in its lifetime. That shipowner expects — liners and cruising ( ( { 
ommodation and services to be immediately available, but 6s. 3d per person accord 
is no interest or responsibility whatever during the residue of | including luggage Usu the due r be f 
e 25 vears, and yet in many ports pays dues on the same basis passenger by the shipowne1 At othe rt t whi 
a vessel entering three days in each week for 30 years numbers of passengers ¢ 
Statutory power to charge It ene! 
Services 
In addition to providing bert 
lor cargoes, harbour ithorit ce the 
and facilities 
(] Storare Warelh ( 1Ol 
eranaries and cold stores for stocks tor 
2) Timber vards for storage within cart 
distance of discharging qu 
3) Cranes tor dischars ‘ 
4) Cranes floating r ol ore 10! I a 
ship's boilers and « i¢ 
5) Coal hoists na « 
G) Railways and st £ 
(7) Quay capstans to tate 1 veme 
on railway lines alongside 
8) Tugs for assisting ( 
9) Cattle lairages for tee I ( ti f 
iuion 
10) Shore steam boiler r petroleu 1 el 
11) Stevedoring lal ! elt velfare ro I 


dock workers 
12) Water for 
13) Accommodat tor H.M. ¢ 
14) Electricity for 
15 Drvdock 

















16) Othces tor the | I ly 
17) Weighn 
vorn welghmer 
IS Preparation of 
lov ter tor ¢ 
In p it might 
such i I ble Lol ) 
sense of re sp Dility one 
ot a po! Che write rhay t tel 
dock managers, be ngage { rt 
municipal port ( el 
this ital quality « ! 
| at ndard ( 
( e 
la 5-ton Hydraulic Level Luffing Crane. Trades 
n Cost £600. Replacement cost £4,000 \ stinct type of com I I ! 
a u Cs Foodst I 
Commutation agreements are not, however, common and levators or barges, g1 I 
equire to be framed carefully to be of real value to harbour meat ld store petrol I 
uthorities. Possibly their scarcity is cue to the human With CI . or tral oO! 
, enden yv tor any decrease in the shipowners’ business to become P ee Kel steamers requil istom 
he subject of an appeal for reduction, whereas an improvement OF > ‘ ; my wel ney 
I : the business is a development for which a harbour authority stages WIth ae to re ' re 
& not entitled to recognition. The term of agreement may be rain ean level 
" mited to a short period by the statutory powers of the port en 
; ; raneage 
" uthority concerned, but such agreements can be extended 
" nutually and one is known to have had a continued and varied In regard to the pre f 
% xistence of tity years. this direction can be toun ! rt A 5-t 
whi originall cost Ie 1 4 Ooo f 
is Statutory Maxima — ” ” ; ie nO ta re we henanendiie 
= It is by no means suggested that British ports are bound by factol coupled vith — the 1 ( f 25 
ed tape methods. The statutory powers to charge ships ton cent. of its eight-hour-« fe do t make 
. lage dues are regarded as maxima, and at most ports the actual sion of machinery by hat ithoritic 
t] harges are well below the charges which could legally be business nd it is generally concecdk t tt revenue « 1 
| nade, although a number of ports found it necessary to apply age does not fully meet the cost of ntenance d worl 
or increased powers following the Great War, and advances of | and must therefore be regarded part of the facility of 
25 per cent. or 33} per cent. were granted. equipped dock. Here and there the shipowner with regulay 
" As showing the elasticity in applying the powers, the under service and allocated berthage provides the quay cranes. There 
nentioned examples may be quoted as having been adopted in is an opening for inventive genius to design an apparatus equal 
many British ports. Concessions are made on vessels loading to a crane but of less costly character So far as the value of 
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craneage as compared with handling by ship’s gear is concerned, 
there is no doubt that the crane is substantially advantageous. 
A larger number of gangs can be worked in a given length of 
ship. Winches are apt to drag cargo over that remaining in 
the hold, whilst modern cranes give a clear lift. With the 
adoption of paper sacks for cement, nitrate and other commo- 
dities, and of cardboard cartons, this point is growing in import- 
ance. Again, a crane can place cargo in any of four or six 
wagons or shed or lorry, whereas a ship’s winch deposits cargo 
at one point only. The merits of a radius crane or a horizontal 
shuttle movement crane depends on the nature of the trade, but 
for general purposes the radius crane is the superior apparatus. 
Underhung jib cranes on shore within a shed reaching to the 
ship’s hold are rather useful, but have limited scope. For bulk 
cargoes discharged by grabs overhead transporters are advan- 
tageous where there is a regular and frequent traffic of one com- 
modity, always disposed of in the same direction either to store 
or to wagon, but a berth so equipped is not so useful for general 
traffic purposes. Magnets are not really practical and are not 
acceptable to shipowners. 


Dock Charges according to Charterparty 

The general distribution of port costs is generally understood 
to be half against the ship and half against the cargo, the idea 
being that the shipowner pays for the water facilities and the 
trader the shore facilities, the line of demarcation being in the 
air between the ship and the quay—craneage cost being custom 
arily halved between shipowner and trader. There is, however, 
much confusion of this principle in a number of trades. All 
charges on iron ore cargoes from ship into wagon alongside are 
paid by shipowner under the charter customarily adopted. 
This custom, known as C.I.F. into wagons, has held for at 
least thirty years, yet the allocation of the cost of capstan work 
in placing the wagons alongside ship has not yet been decided. 
In the steel trade—an allied industry—the reverse practice is 
adopted, and cargoes of scrap steel from overseas are taken 
from the ship’s bottom at the cost of the importing trader, the 
ship having been loaded at the cost of the exporter, the ship 
owner merely providing the conveyance from port to port. This 
is known as F.I.O. charter (free in and out). 


Despatch 


The following is an excerpt from the ‘‘ Baltic and_ Inter 
national Conference Monthly Circular ’’ for September, 1937: 

‘“ Merchants stipulate in charterparties daily quantities of a 
few hundred tons while vessels are constructed and harbour 
facilities available to handle as many thousand tons. Merchants 
make their influence felt in the fixing of customs and the enact- 
ing of maritime laws providing for so-called normal despatch 
which may sometimes have been normal despatch for sailing 
vessels a hundred years ago, but which bears no reasonable 
relation to modern conditions.”’ 

It is true that harbour facilities are often used to less than 25 
per cent. of capacity to suit the merchant’s receptive conveni- 
ence. The merchant’s answer will probably be that the ship- 
owner is unable to fix his arrival at a port of discharge nearer 
than any time within a month, and that consequently two or 
more ships chartered by him may arrive simultaneously. 
Chartering of vessels is arranged on the law of demand and 
supply regardless of the harbour accommodation or man-power 
available. Transport is truly the servant of industry! 


Dock Signals 


Here is a further example of how each port goes its own way: 
Two balls displayed at one port indicate that vessels may 
approach the dock entrance. Two exactly similar balls dis- 
played at another port indicate that vessels must not enter. 
The signals from ships for pilots are in process of being 
standardised by representations of the Board of Trade, and 
dock signals might be standardised with advantage to ship- 
masters. 

Dock Labour Services 

The costliest item payable by shipowners for services within 
a harbour is strangely, with few exceptions, not controlled by 
the harbour authority. Labour for working on vessels and 
on quays is provided at most ports (with a number of notable 
exceptions) by master stevedores acting directly for the ship 
owners and traders (with or without licence from the herbour 
authority). These stevedores engage men as_ required daily 
{from a common supply. Stevedoring rates for loading or dis- 
charging cargo vary substantially and in no two ports in the 
country are the rates alike, nor are the wage costs in the ports 
anything like uniform, despite two so-called national agree 
ments. The cost of trimming coal in ships’ holds and bunkers 
has been regularised to some extent by the Shipping Federa- 
tion which agrees wage rates with the workers and prints a 
tariff entitled ‘‘ National Trimming Tariff.’’ As many ports, 
including the largest port in Scotland having the third largest 
coal shipment, do not adopt the tariff and the rates do not 
include supervision and collection and tools the words 


‘‘ National ’’ and “‘ Tariff ’’ in the title are apt to mislead and 
the situation as it is requires to be explained from time to time 
particularly to members of the Shipping Federation. 

Labourage on cargo other than coal within a harbour is thé 
subject of an agreement between the Port Labour Employer 
Association and the Transport and General Workers Union base« 
on the Shaw Award of 1920, which fixed a minimum wage for 
large ports and a lesser minimum wage for small ports. Thi 
award did not define what constituted a large or small port 
It was assumed that a casual docker only worked 4} Cay 
weekly, and was therefore entitled to a daily wage rate higher 
than a worker in other industries with a regular weekly engage 
ment. At the same time, the Award gave the regular weekl\ 























5-ton Electric Luffing Crane. Cost £4,000. 


dock workers the same high rate as the casual man. It gave 
no encouragement in the direction of the regularisation of dock 
labour, desp:te which and against the opposition of the workers 
themselves, employers are making some progress in uprooting 
the casual system which the Award drastically criticised. The 
tendency is inevitably toward the cohesion of labour under one 
body in each port, and the reduction in the number of employers 
in a port will produce results in efficiency and humanity and a 
recognition of principles throughout the country. The individual 
employer has for many years ceded demands fair or far reach 
ing as a precedent on the word of an owner who may live 
abroad and whose natural object is to get his ship out of the 
port he is using at the moment. 

The debatable question of port labour is one which more 
port authorities may have to take greater share in_ solving. 
The responsibility for national negotiations is now largely 
assumed by shipowners, but there are many ports in the country 
where the interest in dock labour of shipowners either individu 
ally or as a body is only secondary. Wages at docks tend to 
fluctuate with the freight market and the assumed prosperity of 
shipping, whilst a half or more of dock wages is actually paid 
by merchants and manufacturers. 


Accommodation 


It is suggested that whilst substantial extensions in the dock 
systems of the country have been carried out in recent years, 
the older docks require modernisation and adaptation for specific 
trades accommodation. 

For the convenience of the coasting and cross-channel trades 
the Port of Liverpool is presently spending a huge sum_ in 
adapting its older docks and giving access to berthage at prac- 
tically all states of its tides, which have a rise and fall of 27-ft. 
At Falmouth a large new drydock and quayage for large vessels 
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have been constructed primarily for ship repairing facilities. 
The River Clyde is being deepened and straightened to permit 
the passage to sea of a new Cunarder, a provision which will 
be of general benefit to shipping using Glasgow. London has a 
programme of dock improvement involving the expenditure of 
twelve millions. 

[he harbours of Great Britain are open for the use of ship- 
ping which is entitled to accommodation so long as space is 
conveniently available therein. In other words, a_ harbour 
a ithority cannot choose its customers, nor can it regulate its 

rnover of trade in the way a manufacturer can do. The 
writer has seen a substantial traffic in nitrate of soda disappear 
through the invention of a synthetic substitute, a heavy export 
in sulphate of ammonia vanish, a port which existed primarily 
for the import of iron ore lose every ton of that commodity 
owing to the closing down of three large ironworks, the entire 
extinction of a timber sleeper business running its own steamers. 

lese are some of the considerations which have retarded a 

neral modernisation and development of harbours on general 

ounds. Where improvements have been carried out they have 
en made for a specific purpose where there was some indica 

m of stabilised traffic and consequent return on expenditure. 


Statutory Authority 


In addition to the statutory powers possessed by each 
ithority, which may be regarded as its constitution, there is a 
imber of general statutes which particularly affect ports. 
rstly, the Harbours Docks and Piers Clauses Act, 1847, the 
le mecum which gives collectors of rates and harbour masters 
rtain powers in regard to the declaration of cargoes, the moor 
of vessels, the furling of sails, and the conduct of ship 
isters; the principles of this Act are embodied in the bye-laws 
lopted by individual harbour authorities. The Petroleum 
onsolidation) Act of 1928 lays down safety measures in regard 
ships carrying cargoes of petroleum, either in barrels or in 
nks, and regulations as to the method of discharging petro 
um. An Order in Council under the same Act deals with the 
izardous cargo of carbide of calcium. The Oil in Navigable 
Vaters Act, 1922 and 1923. place ; upon harbour authorities 
ie responsibility for the prevention of oil being discharged 
rom or allowed to escape out of vessels into the waters of th 
ort, and makes the harbour authority responsible for licensing 
ie storage of petrolum on the land within its area of jurisdic 
on. The Explosives Act, 1875, is a basis of bve-laws for the 
fe handling of explosives shipped or unshipped within a 
irbour. The Pilotage Act of 1913 concerns harbours which ar 
facto pilotage authorities. Certain provisions of the Mer 
hant Shipping Acts also concern the management of herbours 


Berthage Capacity 
Each of the large British ports has provided substantial 
rease in dock accommodation for the large type of cargo 
essel, with the consequence that the older berthage is availabl 
or continental and coasting trades. Very few British ports, if 
ny, are operating fully to capacity, and some far below \ 
maller port with modern equipment was occupied during the 
ear 1936 to 54 per cent. of its berthage capacity, the highest 
percentage in any one month being 74, vet with figures like 
these it is possible for a port to have ships waiting for berthag 
he chartering and arrivals being to a large extent haphazard 
Chere is a need generally to confer to prevent the feasts and 

famines in ports which are so common. 


Standard of Costs 


Some American port authorities record revenue and cost of 
ich individual ship’s berth, but the general practice in this 
ountry is possibly on a_ broader basis. Appendix 2 shows 
revenue per foot of quayage at five ports. 


Storage 


Storage at the port saves one handling compared with des 
vatching direct to works or warehouses inland for later use or 
listribution, and this concentration is tending to develop at ports 
vhich have space for the enlargement of — this principle. The 
naterials stored can be in the custody of the trader or his agent. 
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Ihe Shipping World Year Book 

At this stage older members of the Institute may think that I 
have been unduly elementary, but I feel that the confused 
question ot port charges will take a long time tor its clarifica 
tion, and it is therefore the younger members we should help 


and guide. I was specifically askec deal with dock om 
modation as well as charges, and thi to some extent added 
to the complexity of the paper I have at le refrained from 
any attempt to describe the rules of n ring reé er t ag 
as contained in the Merchant Shipp Act If I read even one 
extract from these rules my hearers would be justified in con 
sidering that either I or their author w insane or supremely 
intelligent It can only be hoped that the measurers under 


stand the rules and interpret them honestly and equally between 
parties. My main object is to suggest that port charg hould 


be brought to an understandable and equitable bas n pri 
ciple the difficulties of doing tl have generally been reco 
nised by leading dock authorities Sir David Ower1 
the Institute in 1932, said that a port authority nable to state 
what are the total actual costs incurrs > Vesst t 
A book published for the Port of London in 1938 
358 pages tends to confirm Sir David Owe! view nm { 
London is concerned. Without und vneltinininss the te 
of reconciling the old basis of chargit lu with the 
developments in shipping one j ound to consider that. the 
numerous qualifications introduced these rrangement re 
bound to lead to contusion in the tutur If the fe 
wrong the edifice cannot stand, and mit to the I 
that it should recommend the D Hat r Au ‘ 
Association to call conference oO thie ipject with the 
ot finding basi pril le tor me I thre rates of! 
APPENDIX 1 

Pro-Forma Account lor Steam Dis i ve 7 Pons Iron On 
Dues on net reg. tonnage ec = A 

lnwards (with careo) 2278 tons (a Sd 7> 18% 8 

OQutwards (in ballast) 2278 tons (a N » 
Pilotage, inwards and outwards s 2? 0 
Boatman, » § 0 
Powage, 9 ie (2 tues 1) » 
Discharging iron ore 796 tons (a ts. 7d 9513 S 
Customs light dues: 2.278 tons (a 23d 525 per cen » 4) 
Water Gi taken) Sd. per 100 gallons for first 5.000) gallons 

bd pet 100 gallons therenites (Mini um chares s 

Aveneyv: as pel fnstitute Scale 

Pro-Forma Account for Steam 1) ! eine 630 Standard 
Spo Iw 

Dues on net reg. tonnag x sid 

Inwards (with cargo) 2.202 tons (a Sd 72 8 O 

Outwards (in ballast) 2.202 tons (a d 7 WW 6 
Pilotage, inwards and outwards 1% 3 
Boatman, - ; : , 6 0 
Powage, ‘ é : (1 tue) » Oo 0 
Discharging spoolwood (proportion): 630 standards (a 5s 

per std 197 0 0 
Customs light dues: 2.202 tens (a 24d. plus 25 per cent 1110 ~=8 
Water (Gi taken) Sd. per 100 gallons for first 35.000) gallons 

bd. per 100) gallons therealter Minimum charee ds.) 


Agency: as per Institute Scal 
Ardrossan Harbour, December, 193 


APPENDIX ty 


Pro-Forma Account for Steamer Discharging 662 Tons Pig tron 
Dues on net reg. tonnage fr s dl 

lnwards (with cargo) 265 tons (a 3d ; € 3 

Outwards (in ballast) 265 tons (a 3d =. 
Boatman, inwards and outwards 016 6 
Discharging pig iron: 662 tons (@ ts. Sd. per ton » 3 4 
Customs light dues (il due for pavinent) 265 tons (a hd 

plus 25 per cent . oc 


Water (Gi taken) Sd per 100 gallons for first 3.000) gallons, 
6d. per 100 gallons thereatter (Minimum charge 3s.) 
Agency: as per Institute Scale 


Pro-Forma Account for Steamer Discharging 5,000 Tons Scrap tron 


Dues on net reg. tonnage £ sid 
Inwards (with cargo) 2.023 tons (a Sd 67 & 8&8 
Outwards (in ballast) 2.023 tons (@ 3d 9 5 9 

Pilotage, inwards and outwards 712 9 

Boatman, 3 6 0 

‘Towage, = - - (1 tug) ”? 0 0 

Customs light dues: 2.023 tons (@ 23d. plus 25 per cent ®m 19 6 


Water (if taken) Sd. per 100 gallons for first 5.000 gallons, 
Gd. per 100 gallons therealter. (Minimum charge 5s.) 


Agency: as per Institute Scale 


Ardrossan Harbour, December, 1937 
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APPENDIX 
Revenue from dues Revenue per day 
on vessels and goods per foot of 
Port Quavage 1936 — 
: d. 
Ardrossan 4,971 35,684 5 
Bellast 32,250 228,604 5 
Bristol 37,218 416,732 74 
Leith 27,321 150.328 34 
Workington : = 5,100 30114 4 
APPENDIX 3 
Practical Outputs of Cargo 
No. of cranes Average tons per ship 
Cargo oc gangs per day of 8 hours 
Ore 3 1.000 to 2,400 
Scrap 5 400 to 800 
Pig iron s 1,200 
Nitrate of soda 4 1,000 
Boxboards 3 450 
Spoolwood 4 550) 
General cargo (coasting) winch and 
2 200 
Grain . by elevator 1.500 to 2,000 
Sugar 4 1,200 
Coal by hoist 5,000 per 16 
hours 
Oil by pumps 5,000 per 24 
hours 


APPENDIX 4 
Examples of Ships Siti Capacity for Cargo and Passengers at 
Variance with N.R.T. Measurement 
Vessel No, 3 pays three times the amount of dues payable by No. 2 
lor the same amount of dock accommodation. 


Vessel N.R.T D.W Passengers Length 
ft 
1 735 730 500 274 
2 791 850 1,250 320 
3 2.319 591 1500 367 
4 1,435 S64 1,200 320) 
5 532 1,122 275 
6 5,849 14,410 475 
7 1,800 12.060 165 
8 3,057 9,040 399 
APPENDIX 5 


Definition of Terms commonly used in Silesies and Dock Business 
C.LF. :cost, insurance and freight. 





F.A.S.: free alongside ship. 

F.O. free on board ship. 

F.O. free on railway wagon. 

BIA free on truck. 

F.L.¢ free in and out, ie., the charterer loads and discharges ship. 
D.W.: dead weight capacity of ship and bunkers. 

B.L.: bill of lading (receipt notes of cargo loaded by ship signed by 


master or mate). 
Charterparty: contract between shipowner and trader for a full cargo 
lor one or more vovages, 


Book Reviews and Publications Received 

**Un Rio, Un Canal Y Un Puerto,’’ by Alberto Guerrico, 
Capitan de Fragata. Liga Naval Argentina. Buenos 
Ayres, 1937. 

Under the title of ‘‘A River, a Channel and a Port,’’ Captain 
Alberto Guerrico of the Argentine Navy, has written a brochure 
advocating increased facilities for the passage and accommoda- 
tion of sea-going vessels in the river Parana above Buenos 
Ayres. His principal points are that the hydrographical condi- 
tions in the river Parana are favourable for the reception of 
overseas craft above the Port of St. Martin, and that there is 
a suitable location for them between St. Martin and St. Pedro, 
to which stretch of coast the navigable channel should be con- 
tinued through the passage of Martin Garcia, widening it and 
giving it a depth of 24-ft., and so assuring permanent access to 
St. Martin for vessels drawing 23-ft. He contends that it is 
inadvisable to encourage navigation through the Parana de la 
Palmas. He adds that some 90 per cent. of the craft of more 
than six tons which fly the Argentine flag, including 48 per cent. 
of the total tonnage with drafts up to 3 metres are ill-adapted to 
traverse the river La Plata from Martin Garcia to Buenos Ayres. 
Their principal activities are developed in the river Parana and 
Uraguay, and they do not venture as far as Buenos Ayres on 
account of the risks of bad weather in the river La Plata. 

The produce of the deltaic region is very important, and it 
ought to be considered as the zone most suitable for the provi- 
sion of fruit and vegetables for the capital, for which reason it 
is convenient that the growers should convey direct from the 
place of origin to the place of consumption. Craft for this pur- 
pose do not draw more than 3 metres, and in order to provide 
navigational facilities, a channel 12-ft. deep is necessary, 
though it is also essential to provide protection against the surf 
by means of defence works over a length of 27 kilometres. 


The Shipping World Year Book and Port Directory of the 
World, 1938. Edited by Sir Archibald Hurd. Pp. 
Xxxvli + 512. Price 25s. net. London: ‘‘ The Shipping 
World ’’ Offices. 

The fifty-second edition of this well-known and deservedly 
popular shipping and port annual is an up-to-date revision of a 
compendium of valuable information necessary for all who are 
interested or engaged in the maritime affairs of the world. In 
addition to particulars of the latest developments in port equip- 











Time charter: Agreement for hire of a ship for a period 
Manilest: list of consignments in a ship's cargo. 
H.W.O.S.T.: high water ordinary spring tide. 
L.W.O.S.T.: low water ordinary spring tide. 
H.W.O.N.T.: high water ordinary neap tide. 

L.W.O.N.T.: low water ordinary neap tide. 

F. and C.: phases of moon indicating tidal changes. 


APPENDIX 6 
Essentials in a Specification for 5-Ton Level Lufling Cargo Quay 


Cranes for Working 8,000-Ton Cargo Vessels 
Electricity supply (e.g.), 440 volts, 3 phase, 50° cycles 


Speeds Ft. per Motors 
Hoisting minute 

3 tons 250) 125 h.p. (@ 585 r.p.m 

os 300 by change speeds. 
Slewing 3) 10 hip. @ 725 r.p.m 
Lufling 80) 10 hep. @ 725 r.p.m 
Travelling 50 10 h.p. @ 725 rpm 


Maximum radius 38-it. to 72-it. as required full load—minimun 
radius 16-it. 

Maximum lilt above quay level 50-it. 

Minimum lilt below quay level 30-it. (or according to tidal limits) 

Crank handle drum type of controllers. 

Automatic limit control switches on hoisting and lufling motors. 

Centrifugal brake adjustable for speed or lowering. 

Solenoid brake to sustain load when current is switched off, whicl 
can be released by hand-lever for gravity lowering. 

Hand brake on slewing gear. 

Guaranteed by makers for 12 months. 


APPENDIX 7 


B.C. Dates 

1800) Earliest harbour (Pharos). 

A.D. 

1696 “ Lloyds News” first: published. 

1764 Mh tam ol shipping shows single column “tons.” 


1771 Georges Dock, Liverpool. 

1803 First steamer “ Charlotte Dundas.” 

1807 Fist passenger steamer * Clermont.” 

{Sti First coasting steamer “ Comet, 

1822 First steamer registered. 

1825 First overseas steamer “ Enterprise ~ voyaged to India. 

1834 Largest vessel 1.438 tons. 

1836 First iron vessel registered. 

1847 Average tonnage olf vessels 200. 

1877 Steel ships built. 

{880 First’ relrigeration, 

1884 Largest vessel, 8.144 tons. 

1886) «First oil tanker built. 

1890) Oil fuel steamers introduced. 

1910 Motor ships adopted. 

1937 Largest vessel, “ Normandie.” 36.985) nr.t.: “Queen Mary 
34,253 n.r.t. 

1937 1,420 tankers, about 9 million tons. 


ment and changes in harbour dues and charges, are the follow 
ing notable features: a complete list of ocean-going vessel 
built in 1921 or since, classified according to flags and type 
statistics of ocean-going tonnage; and a directory of Britis! 
owners of ocean-going ships. 

The rules respecting Load Line and loading limits for ship 
under the Merchant Shipping Act in force are published in full 
together with the regulations respecting life-saving and wireles 
telegraphy. There is an up-to-date ‘‘ Who's: Who in the Ship 
ping World.”’ The coloured maps, six in number. give all th 
recognised shipping routes, but we miss the small inset plans of 
leading ports which appeared in the old folder map. The book 
is exceptionally full and comprehensive, and the standard of 
production is highly commendable. 





The Annual for Dieppe Harbour and Dieppe Airport (issue: 
in English as well as French and published under the directior 
of the local Chamber of Commerce) contains, as usual, muc] 
useful information about the port and its accommodation for 
shipping. The various port facilities are enumeraed am 
described, together with a statement of the charges made for th 
use of appliances and equipment. The brochure is illustrated | 
a number of views of the quays, and there is a folder map « 
the port. The airport is distant about 4} kilometres (say thre: 
miles) from the town, and although managed by the sam 
Chamber of Commerce, is distinct in function and arrangemet 
from the maritime port. 


Congres des Ports Maritimes, 8-10 Novembre 1937. T! 
official report of the Seaport Congress which was held at Pat 
in November last, and was noticed in this Journal in the isst 
for the following month, contains a detailed account of tl 
proceedings, with the papers submitted, the discussions there 
and the conclusions or recommendations adopted. One of th: 
papers on ‘‘ The Cargo-Handling Equipment of Ports,”’ by: 
Monsieur Peltier, Director of Technical Services for the Chambe1 
of Commerce at Marseilles, was published as a translation i 
the May issue of this Journal. Other papers or reports wert 
those on The Rdle of Small and Medium Ports in the Genera! 
and Regional Economy of France, by Monsieur Cavenel, Dire 
tor of the Port of Brest; Relations between Home and Colonia! 
Ports, by Monsieur de Rouville, Director of the French Light 
house and Buoyage Service; and Shipbuilding by Monsieur 
Marchegay, Secretary-General of the Central Committee of 
French Shipbuilders. 
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U.S.A. 


Foreign Trade Zones in the 


(CONTRIBUTED) 


Zone No. 1 at Stapleton, Staten Island, New York 


Pursuant to a erant issued by the Foreign-Trade Zones 
Board, Washington, D. C., on January 30th, 1936, to the City 
of New York, under provisions of Public No. 397, 73d Congress 


detector house No l. 
by an invisible ray extending to Pier 13, a distance of 940.205-ft 


From this point the en losure is effected 
t 


to obse rvatory house on Pier 18, a distance of 1511.327-ft to 
detector house No. 2, on Pier 17 he physical barrier then 
extends along the north side of Pier 17 in a south-westerly 
direction 157.917-ft to point of beginning 

For the protection of vessels mooring alongside, each pier is 
equipped with 17 bollards conveniently placed he pierheads 


are equipped with two double | rd } 
The bulkheads between piers Te ¢ julpped with double be rd 

















pproved June 18th, 1934, Foreign-Trade Zone No 1 was in each corner and four cleats space between bollard 
opened for business on February Ist, 1937. rhe foreign-trade zone is direct] erved by the Baltimore 
[his zone is located at Stapleton, Staten Island, New York and Ohio Railroad throug! ts subsidiary the State! ] nd 
the north east shore of the Borough ot Ric hmond, adjace nt R ipid Transit R ilw \ indirect thie ZOTKM 
the main ship channel leading into upper New York Bay the remaining trunk line carriers enterit the Port of New 
ym the Narrows, and in close proximity to temporary York, namely, New York, New Have nd Hartford R 
horage, and immediately north of Quarantine Anchorage Pennslyvania Railroad; New York Central Railroa D ! 
id the Quarantine Station. Lackawanna and Western R Le Valk Rail 
It is owned and operated by the 
ty ol New York under the — 7 = al . - 
risdiction of the Commissioner of . ; prone et : | 
ocks. = =) : 
[he zone is an isolated, enclosed < “ or — ae od 
d policed area, under the supervi : : ; a 
mn ot a designated Board ol : Se — a K . 
deral officials, operated as a publ = = ~ : | 
lity by a public corporation, in o1 e 
ijacent to a port of entry without - 
sident population,furnished with the é Pre gene: 
essary facilities for loading and |w7 " 
loading, for storing goods ind for _ 
shipping them by land and wate re 
irea into which goods may be j ! 
ought, stored, end subjected to \ ‘ ’ 
rtain specified manipulations and 
verations. If reshipp d to foreign | 
ints, the 2o00ds may leave the re 
ricted trade zone without payment \ 
duties and without the interven | \ \ 
‘ ‘ 
yn of customs officials except under \ | 
rtain conditions. 
Section three of the Act states in ’ ‘ 
rt that, ‘‘ Foreign and domesti \ - = $ 
erchandise of every description r _ =< 
xcept such as is prohibited by law ? eel “4 . 
v, without being subject to the ss se” ; 
stoms laws of the United States . _— “ 
xcept as otherwise provided n this ene o 
t, be brought into a zone and may 2 RE eee ee —_ pumninmmnmtebdlihel 
ot be manufactured or exhibited ir Foreign Trade Zone No. 1. Stapleton, Staten Island. New Yor! 
h zon but may be stored 
roken up, r¢ packed assembled 
tributed sorted eraded cleaned mixed With foreleg! C ¢ I Ix ‘ of Ne Ix \ 
domestic merchandis« or otherwise manipulated il York, Ontari West RR 
e exported, and foreign merchandise may be sent into custo1 connecti | ( RR 
rritory of the United States therefrom, in the original package The z { 
otherwise; but when foreign merchandise is so sent from mits of Ne Yi H 
ne into customs territory of the United States it shall be sul erm | tar { 
to the laws and regulations of the United States Htecting lable tor ( Cl ( ‘ ‘ 
ported merchandise Regular customs personnel are avail the vario \ 
te at the zone for haz lling n ported soods intended tor motor true re ( 
mestic consumption Vays, bridge I \ 
[he zone, which embraces Piers 12, 13, 14, 15 and 16, con politas ré ad ( ( 
Ins six slips (branch basins), each having a depth of 30-ft Bunker « dl « I 
low mean low water, with lengths varying from 1,025-ft. to the zone nd can be rea 
090-ft., and widths of approximately 300-ft as can be seen electri a pow » 


the plan. 

four two-storey transit sheds of steel-frame construction 
rrugated steel siding, are located on Piers 12, 13. 15 and 16 
spectively, having a total area of about 671,105 sq. ft., ot 
3,926,300 cu. ft. These sheds are available for the storage 
nd handling of dry cargo, and have a capacity of pproxi 
itely 123,200 tons. 

Piers 12 and 18 are each equipped with twelve semi-portal 


volving, electrically ope rated, 5-ton gantry cranes equipped 
ith a luffing device; and five self-propelling — electrically 
perated combination cranes with revolving unit for handling 
} tons; straight line 13 tons: these cranes are available for 
ndling cargo to and from ship’s hold, railroad cars, and 
poer and lower decks of the pier sheds. 

The zone comprises a water area of approximately 
nd an adjacent upland area of about 18 acres. 
The zone area is maintained inside a barrier which has been 
stablished as follows: A point on the shore, and on the north 
le of Pier 17 is taken as the point of beginning; it extends 
hence in a westerly direction 291.80-ft.; thence in a north- 
vesterly direction 605.31-ft., from which point it runs in a 
ortherly direction for 2227.87-ft. along Front Street to a 
int where the tracks of the Staten Island Rapid Transit 
Xailway enters the zone; thence in an _ easterly direction 
1547.613-ft. continuing along the south side of Pier 11. to 


~ 
/ 


8 acres, 


{ { { { 
northet ] boundary vhere ( 16 
vith this size ft the thie { thre ‘ 
l at lion to the [I ( > 
16, there re tempol rt p 
ind nozzles available ( r t re 


Zone No. 2 at Mobile, Alabama 


Pursuant to a grant issued’ b the Foreign-Trade Z« 
Board, Washington D. ¢ on September 22nd 1937, to the 
Alabama State Docks Commission, unde1 provisions of Public 
No. 397, 73d Congress, ipproved June 18th 1934, Foreigr 
Trade Zone No. 2 at Mobile, Alabama, under the terms of said 
erant, is about to be opened for | 

This zone is located at Mobile Alabama, on the west side ot 
Mobile River, about 31 miles from the Gulf of Mexico 
Entrance is by a straight channel 300-ft. wide and 32-ft deep 
which is well marked and lighted The zone is conveniently 
located one mile upstream from the U.S. Quarantine Station 

It is owned and operated by the State of Alabama under the 
jurisdiction of the State Docks Commission 


usiness 
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Foreign Trade Zones in the U.S.A. 


The zone, which embraces Pier ‘‘A’’ South and adjacent 
upland area comprises a total area of 15.3 acres, of which 12.7 
are land. It contains one slip approximately 220-ft. wide and 
560-ft. long with a depth of 30-ft. below mean low water. 

There are seven warehouses within the zone area with a 
total floor space of 238,200 sq. ft. The main warehouse, 
situated on the pier, is a single storey structure with reinforced 
concrete walls and floors and steel roof, supported on piles. 
It is 570-ft. long and 240-ft. wide, with a floor space of 136,800 
sq. ft. A two-storey office compartment with a total floor space 
of 960 sq. ft. is provided. The other six warehouses are of 
single storey wood frame construction with flat asphalt roofs, 
corrugated steel sides and wooden floors; generally 120-ft. 
wide and 140-ft. long, with a total floor space of 101,400 sq. ft. 
These buildings are separated by 100-ft. fire gaps. Between 
these warehouses separating them into groups of three, is a 
20-ft. wide concrete roadway. 
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Foreign Trade Zone No. 2. Mobile, Alabama. 


The zone area is maintained inside a barrier which has been 
established as follows: Beginning at a point at the intersection 
of Commerce and Earl Streets, running westwardly a distance 
of 139.95-ft. to a point 10-ft. from and on the north side of the 
existing main line tracks of the Alabama State Docks Commis- 
sion Terminal Railway; thence westwardly along the are of a 
circle curving to the right, a distance of 700.00-ft.; thence 
north-westwardly a distance of 63.55-ft.; thence northwardly 
446.97-ft., and eastwardly 765.43-ft.; thence turning north- 
eastwardly a distance of 176.31-ft. to a point on the north face 
of the State Docks Commission South ‘‘A’’ Warehouse; thence 
northwardly 27.50-ft. and eastwardly for a distance of 580.70-ft. 
to the extreme face of the outshore end of Pier ‘‘A’’; thence 
southwardly along the outshore face of said pier, a distance of 
284.50-ft. to the guard booth located on the south corner of the 
pier, and at the entrance of the slip serving the zone. The 
barrier then continues along the north side of the M & O Pier 
No. 8 for a distance of approximately 460.89-ft. to point of 
beginning. 

For the protection and convenience of vessels while being 
worked in the zone, modern mooring bitts are placed at 60-ft. 
intervals along the edge of the pier. 

The foreign-trade zone is served directly by the Alabama 
State Docks Commission Terminal Railway, a_ terminal line 
owned and operated by the Alabama State Docks Commission; 
the zone is also served indirectly by the Louisville & Nashville 
Railroad; Southern Railway; Gulf, Mobile & Northern Rail- 
road; Alabama, Tennessee & Northern Railroad, and the Mobile 
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and Ohio Railroad through common carrier interchange arrange- 
ments as provided for in the individual carriers’ terminal 
tariffs. 

Mobile Bay channel provides accessibility to the 
ocean-going vessels, and in addition navigable inland waterways 
afford direct water and joint water-rail services to and from 
interior points. Through a network of highways, radiating to 
and from the zone, motor truck service is provided to the su 
rounding area and adjacent territory. 

Ships may obtain fuel oil from an 8-in. pipe line laid alor 
the front of the pier with convenient shipside connectio1 
This line is connected to the tanks of the Pure Oil Compan 

Coal is supplied from barges or colliers moored alongside tl 
vessels, or direct from the Bulk Commodity Handling Plan 
which is not far from the zone. 

Electric power within the zone is supplied by the Alaban 
Power Company, and is obtained from an underground cal 
at 4,000 volts, 3 phase, 60 cycle, or at 110 volts—220 volt 
3 phase, 60 cycle, from the transformers which furnish tl 
lights and power for the warehouses. 

Along the front edge of the pier there is a 4-in. galvanis« 
water line with convenient shipside connections for furnishil 
city water for drinking and boiler purposes. 

Fire protection is afforded by an 8-in. main which runs und 
the pier to the sprinkler system, standpipes, and hydrants alo1 
the main shed platform. 

The warehouses are also patrolled by watchmen, making cor 
pulsory tours, mainly to detect fires at the earliest possil 
moment. 


zone tor 








Quayside Traction. 

Among recent developments in mechanical tractors wit 
application to quayside and port delivery work may be notic: 
the Scammell Mechanical Horse (manufactured by Scamme 


Lorries, Ltd., Watford West, Herts.), of which an illustratic 
is given. It is a_three-wheeled vehicle, driven off. tl 
two rear wheels on which is super-imposed the _ turntab! 
and coupling device on to which runs the front portio 


under-carriage 
and automati 


retractable 
instant 


carriers have 
coupling is 


carrier. The 
shuttle system of 


of the 
This 

















and can be effected on uneven ground, or when the tw 
components are at an extreme angle with one another. Thx 
combination of mechanical horse and trailer is able to turi 
in less than its own length, and the motive unit can kee] 
two or more trailers simultaneously employed,  deliverin 
one while the other is loading or unloading. As _ a! 


appliance for short distance transport and delivery, the tracte 
presents considerable possibilities of useful service. 


Protection from Corrosion by Sea Water. 


In view of researches now being made into the durability « 
materials in a marine environment, attention may be directed t 
the introduction of a new material, or coating, for steelwork 
such as dock gates and sheet piling, called ‘‘ Detel,’’ which con 
sists essentially of chlorinated rubber made by a special patente: 
process and dissolved in a solvent. It is claimed that the 
material, which is manufactured by Detel Products, Ltd., o 
Greenford, Middlesex, will protect all kinds of surfaces. It i 
applied by a brush to the cleaned surface and dries within tw 
hours by the evaporation of the solvent leaving a tough 
strongly-adherent non-inflammable and non-poisonous film o 
chlorinated rubber, which is resistive to corrosive agencies 
including, of course, salt water. It has been tested with satis 
factory results on the ‘‘ Gracie Fields,’’ a new paddle steame1 
of 450 tons gross launched in 1936, and operating on_ the 
Southampton-Isle of Wight service. 

















